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KM44S4020B 


CMOS SDRAM 


2M x 4Bit x 2 Banks Synchronous DRAM 


FEATURES 


e JEDEC standard 3.3V power supply 
e LVTTL compatible with multiplexed address 
e Dual banks operation 
« MRS cycle with address key programs 
-. CAS Latency (1, 2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 
- All inputs are sampled at the positive going edge of the system 
colck 
- Burst Read Single-bit Write operation 
e DQM for masking 
e Auto & self refresh 
e 64ms refresh period (4K cycle) 


FUNCTIONAL BLOCK DIAGRAM 


Bank Select 


Jeyng Moy 


CLK 


JayunoD yseyey 
Jepooag Moy 


GENERAL DESCRIPTION 

The KM44S4020B is 16,777,216 bits synchronous high data 
rate Dynamic RAM organized as 2 x 2,097,152 words by 4 bits, 
fabricated with SAMSUNG's high performance CMOS technol- 
ogy. Synchronous design allows precise cycle control with the 
use of system clock I/O transactions are possible on every cicok 
cycle. Range of operating frequencies, programmable burst 
length and programmable latencies allow the same device to be 
useful for a variety of high bandwidth, high performance mem- 
ory system applications. 


ORDERING INFORMATION 


ae | MAX Freq. | Interface| Package 
Ad 
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Data Input Register S 
3 —+— LDQM 
DQi 
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Column Decoder 


Latency & Burst Length 


Jang JOD 


LCKE 


Timing Register 
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Programming Register 


ir ae ae 


CLK CKE CS RAS CAS 


WE DQM 
* Samsung Electronics reserves the right to 


change products or specification without 
notice. 
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KM44S4020B CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


44PIN TSOP (Il) 
(400mil x 725mil) 
(0.8 mm PIN PITCH) 


Chip Select 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 


Row / column addresses are multiplexed on the same pins. 
Row address : RAo ~ RA10, column address : CAo ~ CAg 
Selects bank to be activated during row address latch time. 
Bank Coe AGdee Selects bank for read/write during column address latch time. 
RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


— , Enables write operation and row precharge. 
ne Enenle Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
foam | Pate nPHU CUCM ash Blocks data input when DQM active. 


Data inputs/outputs are multiplexed on the same pins. 
Power and ground for the input buffers and the core logic. 


Vopa/Vssa | Data Output Power/Ground Todnty power supply and ground for the output buffers to provide improved noise 
N.C/RFU No Connection/ This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 


ELECTRONICS 


CKE Clock Enable 


Vpbd/Vss Power Supply/Ground 


KM44S4020B | CMOS SDRAM 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 


5 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <= 10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width < 10ns acceptable. 
3. Any input OV = VIN S VoD + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OVS Vout = Vpp. 


CAPACITANCE (von = 3.3V, Ta = 25, f = 1MHz) 


$s 
Input capacitance (Ao ~ A10/AP, BA) 


Input capacitance oa 
(CLK, CKE, CS, RAS, CAS, WE & DQM) 


CIN2 
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KM44S4020B CMOS SDRAM 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70°C) 


Burst Length =1 
(ona Bark Kotte) lee roam 
lo.=OmA 


Precharge Standby Current CKE = Vit(max), toc = 15ns 
in power-down mode CKE & CLK<ViL(max), toc = 


CKE=ViH(min), CS= ViH(min), tcc = 15ns 
Icc2N | input signal hanged one time during 30 
Precharge Standby Current nput signals are changed one time during 30ns 
in non power-down mode CKE=ViH(min), CLK<Vit(max), tec = 0 
Icc2NS . 
Input signals are stable 


Active Standby Current CKE<ViL(max), tcc = 15ns 


in power-down mode CKE & CLK<ViL(max), tec = © 


icc3N CKE=Vin(min), CS>Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) IccaNS CKE=Vix(min), CLK = ViL(max), tec = 9° 
Input signals are stable 


loL=OmA 
Page Burst 
tccD = 2CLKs 


Operating Current 
(Burst Mode) 


Refresh Current 


Note : 1, Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM44S4020BT-G** 
4. KM44S4020BT-F** 
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KM44S4020B CMOS SDRAM 


AC OPERATING TEST CONDITIONS (vob = 3.3V+£0.3V, Ta =0 to 70°) 


Input levels (Vih/Vil) 2.4/0.4 
Input rise and fall time tr/th=1/1 


Output load condition See Fig. 2 


3.3V o Vtt=1.4V 
1200.2 502 
Suis ee SAT Ps Von (DC) = 2.4V, lon = -2mA Siues 
u pu VOL (DC) = 0.4V, IoL = 2mA pu BERR BARRE Rew wea POT eat PPAR 
8702 50pF 50pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Last data in to new col. address delay 
| CASlateney=3 | 


CAS latency=3 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 


ELECTRONICS 
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output data 


KM44S4020B CMOS SDRAM 
AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


CAS Latency=3 ee 
CLK cycle time CAS Latency=2 tec 12 
CAS Latency=1 


CAS Latency=3 
CLK to valid 
output delay CAS Latency=2 tsac 
CAS Latency=1 

CAS Latency=3 
Output data = 
hold time CAS Latency=2 

CAS Latency=1 

CLK high pulse width 


tSH 
SLZ 
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Finputhotime SY 
CLK to output in Low-Z 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3, Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is: longer than ins, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


CLK to output 
in Hi-Z 


<= : 
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KM44S4020 | CMOS SDRAM 


FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM44S4020BT-8 (Unit : number of clock) 


KM44S4020BT-10 


100MHz (10.0ns) 
83MHz (12.0ns) 


75MHz (13.0ns) 
66MHz (15.0ns) 


60MHz (16.7ns) 


KM44S4020BT-12 
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KM44S4020B CMOS SDRAM 


SIMPLIFIED TRUTH TABLE 


H 
nes 


Self 
Refresh 


Ea 
aaa eg ie 


[Bonk teive @RowAdie 
Column Address 
wie 
Column Address 


Burst Stop 

Bank Selection 
Precharge 

Both Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


Ec em ame (fee: eee DS 2a) 
No Operation Command H x 
pemees CUS eter 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1.OP Code : Operand Code 

Ao ~ A10/AP, BA : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
Anew command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 

4. BA: Bank select address. 
If "Low’ at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A1o/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KM48S2020B 


CMOS SDRAM 


1M x 8Bit x 2 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 
LVTTL compatible with multiplexed address 
Dual banks operation 
MRS cycle with address key programs 
-. CAS Latency (1, 2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 
All inputs are sampled at the positive going edge of the system 
colck 
Burst Read Single-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


FUNCTIONAL BLOCK DIAGRAM 


Bank Select 


Data Input Register 


GENERAL DESCRIPTION 

The KM48S2020B is 16,777,216 bits synchronous high data 
rate Dynamic RAM organized as 2 x 1,048,576 words by 8 bits, 
fabricated with SAMSUNG's high performance CMOS technol- 
ogy. Synchronous design allows precise cycle control with the 
use of system clock {/O transactions are possible on every clcok 
cycle. Range of operating frequencies, programmable burst 
length and programmable latencies allow the same device to be 
useful for a variety of high bandwidth, high performance mem- 
ory system appiications. 


ORDERING INFORMATION 


PartNo. | MAX Free 
KM48S2020BT-G/F8 125MHz 


9 
44 
KM48S2020BT-G/F10 100MHz LVTTL | TSOP(II) 
KM48S2020BT-G/F12 83MHz 


LWE 


LDQM 


jORUOD O/I 


D 
27 a 1IMx 8 2° e 
BS = z 2 
$= »| Oo © a DQi 
ra og 8 > P 
CLK —» & Es a 1Mx 8 = e 
B s 2 
ADD > 
a, 
& Column Decoder | 
a fo. ie 
v2 O 1?) 
a 
1 , w —{ Latency & Burst Length 
z ele 
LCKE | Programming Register 
ae a LWE LCAS LWCBR a 
Timing Register | 
CLK CKE cs RAS CAS WE DQM 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM48S2020B CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


Vss 

DQ7 

VssqQ 

bas 

Voda 

Da5 

Vssa 

DQ4 

Vppa 

N.C/RFU 

N.C 

DQM 

CLK 

CKE 

N.C 

AQ 

A8 

A7 

A6 

AS 44PIN TSOP (II) 
A4 (400mil x 725mil) 
Vss (0.8 mm PIN PITCH) 


PIN FUNCTION DESCRIPTION 


System Clock 


: Disables or enables device operation by masking or enabling all inputs except 
sab alia CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
» Row / column addresses are multiplexed on the same pins. 
Pea Row address : RAo ~ RA10, column address : CAo ~ CAs 
Selects bank to be activated during row address latch time. 
Sen Sele narese Selects bank for read/write during column address latch time. 


BA 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

VX Caltinin Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE F Enables write operation and row precharge. 

mene nace Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
eRe RUC PORE: Blocks data input when DQM active. 


~7 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


Vppa/Vssq_ | Data Output Power/Ground 
N.C/RFU No Connection/ This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 
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KM48S2020B CMOS SDRAM 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~4.6 
Voltage on VoD supply relative to Vss -1.0~4.6 


a ae ene mere! 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


Short circuit current 


DC OPERATING CONDITIONS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA=0 to 70) 


08 
ee 


2 


6 
Input leakage current 3 
Output leakage current 


Note : 1. VIH (max) = 4.6V AC for pulse width < 10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV <= VIN = Vppd + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OV = Vout = Vbb. 


CAPACITANCE (von = 3.3V, Ta = 25, f = 1MHz) 


Input capacitance 


(CLK, CKE, CS, RAS, CAS, WE & DQM) 
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KM48S2020B CMOS SDRAM 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
Operating Current lect tRe=trc(min) 
(One Bank Active) = 

lol =0 mA 


Precharge Standby Current CKE = ViL(max), tec = 15ns 


CKE 2 ViH(min), SS Gna tcc = 15ns 
Icc2N | input signal hanged one time during 30 
Precharge Standby Current nput signals are changed one time during 30ns 
in non power-down mode CKE=ViH(min), CLK< Vit(max), tec = © 
Icc2NS ; 
Input signals are stable 


Active Standby Current HiccaP | CKE = ViL(max), tcc = 15ns 


in power-down mode CKE & CLK< Vit(max), tec = © 


Ico3N CKE=Vin(min), CS=Vix(min), tec = 15ns 
Active Standby Current | Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) Icc3NS CKE=2 VIH(min), CLKS Vit(max), tec = 
Input signals are stable 


@ Same Row 


Operating Current Se oe vues 
@ Different Row cee canis 
eae ee 


mA 
Self Refresh Current Iccé CKE<0.2V eee eees ae 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM48S2020BT-G** 
4. KM48S2020BT-F** 
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KM48S2020B CMOS SDRAM 


AC OPERATING TEST CONDITIONS (vpb = 3.3V+0.3V, Ta = 0 to 70) 


ee 
linpwtiseandianime dee CdSe 
[ouputiningneasrenanteerenseievd [SSCA SSSSSCSC*dC 
[oupticadcondion ———SSSCdSSCSC*~“‘~‘“ RG SSSC*iSCCSSCSCSCS~*S 


3.3V scat 
12002 : se 
Output o————»—_—» - ----- , VOH(DC)=24V, lon=-2mA 
os VoL (DC) = 0.4V, lo. = 2mA aad 
8702 SOpF | S0pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


- 
Row active time 


@Operation 


Number of valid 
output data 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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KM48S2020B CMOS SDRAM 
AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


3 | 
CLK cycle time tec 4000 4000 4000 1 
[aes (Ee a ee ee 


CAS Latency=3 
outer dey ae Am (ie nk acs (Soe (a 1,2 


CAS Latency=2 tOH 
CAS Latency=1 


CLK high pulse width 


CLK low pulse width 


i tCH 
i teL 
tsH 

Zz tsLz 


E 


Output data 
hold time 


- 


J cAStatency-2 | tox | 3 | | 
| castatency=t | | 5 


Input hold time 
CLK to output in Low- 


CAS latency=3 

CLK to output 

in Hi-Z CAS latency= tSHZ 
CAS latency=1 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fail time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KM48S2020B CMOS SDRAM 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM48S2020BT-8 Sue number of pene) 


Feeney a 


125MHz 8. Ons) 
100MHz (10.0ns) 
83MHz (12.0ns) 2 


KM48S2020BT-10 
"Frequency | Latency | sons | sons | 26ns | 
5 


83MHz (12.0ns) 
75MHz (13.0ns) 
) 


eee a ee ee as 
BoM (16:7n8) Soe 


sated de tual 12 Cae number of clock) 


CAS” 
Latency 


sons | 
amet [ae ep 


roman [3 ffs 


pmten (ae | eae eee a Le ed 
[_Sontriz(20.one) | 2 | 6 | 3 | 2 | 2p 2 fo fia Tt | 
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KM48S2020B CMOS SDRAM 
SIMPLIFIED TRUTH TABLE 


Register Mode Register Set ee | OPCODE CODE 
Auto Refresh 


Self 
Refresh 


Bank Active & Row Addr. 


Column Address 
wile & 
Column Address 


Bank Selection 
Precharge 

Both Banks 
Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


(V=Valid, X=Don’ t Care, H=Logic High, —.- Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A1o/AP, BA : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BA: Bank select address. 
If "Low' at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
{f A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 
During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KM416S1020B 


CMOS SDRAM 


512K x 16Bit x 2 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 
LVTTL compatible with multiplexed address 
Dual banks operation 
MRS cycle with address key programs 
-. CAS Latency (1, 2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interieave) 
All inputs are sampled at the positive going edge of the system 
colck 
Burst Read Single-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


o 
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FUNCTIONAL BLOCK DIAGRAM 


Bank Select 


GENERAL DESCRIPTION 

The KM416S1020B is 16,777,216 bits synchronous high data 
rate Dynamic RAM organized as 2 x 524,288 words by 16 bits, 
fabricated with SAMSUNG's high performance CMOS technol- 
ogy. Synchronous design allows precise cycle control with the 
use of system clock I/O transactions are possible on every clcok 
cycle. Range of operating frequencies, programmable burst 
length and programmable latencies allow the same device to be 
useful for a variety of high bandwidth, high performance mem- 
ory system applications. 


ORDERING INFORMATION 


| MAX Freq. 


KM41681020BT-G/F8 125MHz 50 
KM416S1020BT-G/F10 400MHz LVTTL | TSOP(II) 
KM416S1020BT-G/F12 83MHz 


5 —— LWE 
Data Input Register g 
3. ae LDQM 
v 
512K x 16 © Ss 
z z 
© + «> DQi 
z 2 
512K x 16 5 o 


= 


Column Decoder 


Latency & Burst Length 


A 
2x a 
g 3 Z 
> 9 
a gs : 
CLK & 58 g 
7) = ® 
wo Q 
ADD =a 
a 
ra 
9) 
a cr 
DO fe) 
eo % a 
di p 
> 
e 
LCKE 


Programming Register 


LRAS LCBR LWE ae 


i" 


Timing Register 


re ee 


RAS CAS 


LWCBR ae 


WE  L(U)DQM 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM416S1020B CMOS SDRAM 


PIN CONFIGURATION (TOP VIEW) 


SOPIN TSOP (Il) 
(400mil x 825mil) 
(0.8 mm PIN PITCH) 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 


» Row / column addresses are multiplexed on the same pins. 
pO IMOIRE: Row address : RAo ~ RA1o, column address : CAo ~ CA7 
Selects bank to be activated during row address latch time. 
Bank ReipchAgdl ees Selects bank for read/write during column address latch time. 
RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
CAS Caimi Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
—= ; Enables write operation and row precharge. 
a Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
BRIE SN = peP ate MEY O UPuE Meee Blocks data input when L(U)DQM active. 


| DQo~15 | Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


Data Output Power/Ground Fania power supply and ground for the output buffers to provide improved noise 
N.C/RFU No Connection/ This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 
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KM41681020B CMOS SDRAM 
ABSOLUTE MAXIMUM RATINGS 


Parameter 


Voltage on any pin relative to Vss 


1 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS 


ymbol | Min | Typ | Max 
Scere 
cma eae Te ge es 
enaemmmen ae Ie ee eh ee 
eee oe ee ee 
cece Pe a 


Note : 1. Vin (max) = 4.6V AC for pulse width < 10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV = VIN = Vpp + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OV= Vout <= Vpp. 


< 


< 


CAPACITANCE (von = 3.3V, Ta = 25, f = 1MHz) 


Input capacitance (Ao ~ A10/AP, BA) 


Input capacitance ae Cing 2 FE 
(CLK, CKE, CS, RAS, CAS, WE & L(U)DQM) P 


ELECTRONICS 


KM416$1020B CMOS SDRAM 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
Operating Current lect eee mani 
(One Bank Active) loL=OmA 
Precharge Standby Current CKE = Vit(max), toc = 15ns 
in power-down mode CKE & CLK< ViL(max), tec = 2 


CKE=Vix(min), CS=Vin(min), tec = 15ns 
Icc2N 
Input signals are changed one time during 30ns 


Precharge Standby Current 


in non power-down mode CKE=Vin(min), CLK ViL(max), tec = © 
Icc2NS 
Input signals are stable 
Active Standby Current CKE = ViL(max), tec = 15ns 


in power-down mode CKE & CLK< Vit(max), tec = 2 


Ico3N CKE=Vin(min), CS= Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) lcc3NS CKE = ViH(min), CLK = Vit(max), tec = © 
Input signals are stable 


@ Same Row 405 
Operating Current lol = 0 mA oiler 
(Burst Mode) Page Burst 
tccb = 2CLKs 
@ Different ame 


tRc 2 tRc(min) 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM416S1020BT-G** 
4. KM416S1020BT-F** 
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KM416S1020B CMOS SDRAM 


AC OPERATING TEST CONDITIONS (vob = 3.3v+0.3V, Ta = 0 to 70°C) 


 iputning mesuronertiaeroneivd [SSCs 
Fouputiningmeesuenentieerencives [tA 


3.3V o Vtt=1.4V 
42002 502 
Sich poo Pee . Vou (DC) = 2.4V, lon = -2mA eiuee : 
utput VoL (DC) = 0.4V, lo. = 2mA pu ; 
8702 50pF 50pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Col. address to col. address delay tecD(min) 
| 
reg Na 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A new command may be given trFc after self refresh exit. 
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KM416S1020B | . CMOS SDRAM 
AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


CAS Latency=3 
CLK cycle time CAS Latency=2 | tec 1000 1000 
CAS ee 


a 
CAS Latency=1 


ee 
3 

a 

a 

ie 

il 


CLK to valid 
output delay 


Output data 
hold time 


siesmuinion 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


CLK to output 
in Hi-Z 


= S 
N] Wy) wolw]ow nN = = 
N 


Nl wo]ow 
alala 


| 2 | 
| 30 | 
oe ee 
Pepe 
2 | | 2 
| 3 
eae 
ried 
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aa ee 
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le eel 
ae Pee 
a a 
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KM416S1020B CMOS SDRAM 


FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM416S1020BT-8 


a Frequenc — 
: Freq ed dee Latency: 


9 
roomie soon) | 2 |e 
| 

omy [2 |_| 
a 


83MHz (12.0ns) 
75MHz (13.0ns) 2 
66MHz (15.0ns) 


KM416S1020BT-10 


ee 
co Brequency | aus fo. 


100MHz (10.0ns) 
) 


83MHz (12.0ns) 


75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns 


KM416S1020BT-12 


a Frequency | 
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KM416S1020B | CMOS SDRAM 
SIMPLIFIED TRUTH TABLE 


| AutoRefresh Refresh 


ae 
exit - 
Refresh 


Bank Active & Row Addr. ae ie Row Address 


Read & Auto Precharge Disable oe Column 
Column Address Address 
Auto Precharge Enable 7 (Ao~A7) 


Write & Auto Precharge Disable etal 
Tress 
Column Address | a.ito Precharge Enable H saucers 


Bank Selection 
Precharge 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


No Operation Command 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1.OP Code : Operand Code 
Ao ~ A10/AP, BA : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BA: Bank select address. 
if "Low' at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
Burst stop command is valid at every burst length. 
. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KM416S1021B 


CMOS SDRAM 


512K x 16Bit x 2 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 
SSTL_3 (Class II) compatible with multiplexed address 
Dual banks operation 
MRS cycle with address key programs 
-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 
All inputs are sampled at the positive going edge of the system 
colck 
Burst Read Singie-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


e 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 


The KM416S10218B is 16,777,216 bits synchronous high data 
rate Dynamic RAM organized as 2 x 524,288 words by 16 bits, 
fabricated with SAMSUNG's high performance CMOS technol- 
ogy. Synchronous design allows precise cycle control with the 
use of system clock I/O transactions are possible on every clcok 
cycle. Range of operating frequencies, programmable burst 
length and programmable latencies allow the same device to be 
useful for a variety of high bandwidth, high performance mem- 
ory system applications. 


ORDERING INFORMATION 


PartNo. | MAKFreg. [ 


KM416S1021BT-G7 143MHz STL_3 50 
KM416S1021BT-G8 425MHz_ | (Class Il) | TSOP(II) 


LWE 


Data Input Register 


Bank Select 


CLK 


Jayunod ysesjey 
Jayng Moy 
Japooeq MOY 


ADD 


Jeysibey ssouppy 


Jeyng 0d 


LCKE 
LCAS 


LDQM 


a 
JO4}JUOD O/| 


512K x 16 
DQi 


Column Decoder 
Latency & Burst Length 
Programming Register 


dW esues 


512K x 16 


Joyng yndjno 


LWCBR LDQM 


| [_1 a ee 
i a ae 


CLK CKE cs RAS CAS 


WE (U)DQM 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM416$1021B | CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


Vss 
DQi5 
DQ14 
Vssa 
DQ13 
DQ12 
VDDQ 
DQ11 
DQ10 
Vssa 
DQg 
DQ8 
VpDa 
VREF 
UDQM 
CLK 
CKE 
N.C 
AQ 
A8 
A7 
A6 


fe 50PIN TSOP (II) 
ow (400mil x 825mil) 
(0.8 mm PIN PITCH) 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when L(U)DQM active. 

| DQo~15 | Data Input/Output . Data inputs/outputs are multiplexed on the same pins. 

Power Supply/Ground Power and ground for the input buffers and the core logic 


Data Output Power/Ground stirs power supply and ground for the output buffers to provide improved noise 
Reference Voltage Reference voltage for inputs. 
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KM416S1021B CMOS SDRAM 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS 


Device supply voltage 


5 
Fnaatoac wan vtge | ww | wwereoa | - | vooroa |v [ 4 
ington ton vokage | va | 0a] 0] veeoz [va 
Foupiteacngnvomage | vor | _vwos | - | - [|v [5 
Foupitegciowvatage [| va | - |- | woe [|v [5 _ 
innaiestage iret [| mw | 8 |- | s | «|» 
Foupitestege einen’ [ia | s |- [| s | 7 


Note : 1.Under all conditions, VoD must be less than or equal to Vop. 
2. Typically, the value of VREF is expected to be about 0.45 *Vppa of the transmitting device. 
VREF is expected to track variations in VDDa. 
3. Peak to peak AC noise on VREF may not exceed 2% VreF (DC) 
4. Vtt of transmitting device must track VREF of receiving device. 
5. Voltage level measured at device pin with loH/IOL = -16mA/16mA. 
6. Any input OV = VIN = VoD + 0.3V, all other pins are not under test = OV. 
7. Dout buffer is disabled, OV = Vout = Vpp. 


< 


< 


Input capacitance 


(CLK, CKE, CS, RAS, CAS, WE & L(U)DQM) | 


Data input/output capacitance (DQo ~ DQ15) 
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KM416S1021B CMOS SDRAM 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70°C) 


Burst Length =1 
tro =trc(min) 
lo=OmA 


Precharge Standby Current OnE VE ay) ee = 150s ak 
lccaN CKE = Vin(min), CS=Vix(min), tec = 15ns 30 
Input signals are changed one time during 30ns 
mA 
= i < = 

IccoNS CKE VIH(min), CLK S ViL(max), tec = % 15 

Input signals are stable 
Active Standby Current CKE<Vin(max), toc = 16ns mA 


CKE = Vin(min), CS= Vin(min), tec = 15ns 
Active Standby Current 50 mA 
in non power-down mode 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Input signals are changed one time during 30ns 
(One Bank Active) IccaNS CKE = ViH(min), CLK = Vit(max), tec = © 35 i 
Input signals are stable 
’ lo=OmA 
Operating Current Icc4 Page Burst 
(Curt: Mode) tecp = 2CLKs 


FReiesnowen’ (eee SSC —SCSC~C*~*irtCSa | ws 
[safRetesh cunent [tor [exe svainay ——S«d Samm | 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM416S1021BT-G** 


delist . 
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KM416S1021B CMOS SDRAM 


es Parameter ae 


Input reference voltage 


Foupatsdconiton———SS«dSSCS*~‘ Rg SSC*dC 


Vit=0.45 * Vopa 


= 502 


my 


(Fig. 1) Output Load Circuit 


VREF=0.45 * oe Bs 


MM CLOAD=30pF 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 


— |> symb 


Parameter 


| wen [| | «| 
Row active time 


Ss Veraion : : : 


Row cycle time 


Number of valid output data 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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KM416S81021B CMOS SDRAM 
AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


| CAS latency=3 | latency=3 ie eet ; 
CLK cycle time tcc 
CAS latency=2 


CLK to valid output 
delay 


CLK to output CAS latency= 


=3 
in Hi-Z CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KM416S1021B | CMOS SDRAM 


FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM41681021BT- G7 ‘Canis number of ses 


. : “Frequency 


[ane] 
pee ee oe 
[asm eom | sf |e | 3 _| 
[scone roms) | a fe | [3 
[enero [sf 7 |« | 2 _| 
awe rao | 2 fe | « |? | 
[eewrecisom [2 | 7 | 4 [2 | 


KM416S1021BT-G8 


Manas to ee Pe 
rommeneom |e [se a 


Cae ceres [a pe pe ee eo 
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KM416S1021B | CMOS SDRAM 
SIMPLIFIED TRUTH TABLE 


Auto Refresh 


x x 
Foie 
Le 

el 

mal 


Refresh Self 
Refresh 


Row Address 


Auto Precharge Enable 

Auto Precharge Disable 

Auto Precharge Enable 
Burst Stop 


Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


LH | 
LH | 
Ea 
LH 


x 


No Operation Command 


Note : 1. OP Code : Operand Code 
Ao ~ A10/AP, BA : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BA: Bank select address. 
if "Low' at read, write, row active and precharge, bank Ais selected. 
lf "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoijated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
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DEVICE OPERATIONS - | CMOS SDRAM 


MODE REGISTER FIELD TABLE TO PROGRAM MODES 


Register Programmed with MRS 


Mode Register Set 
Reserved 


Reserved Sequential 
Interleave 
| Reserved 
Reserved 


Reserved 


1 
2 
Reserved 4 


0 
1 
0 
1 


8 
Reserved 


Reserved 


Length Reserved 
Burst 


Single Bit 


Reserved 


| nf 


=) a] of of =] a] of o 


Full Page 
Full Page Length : x4 (1024), x8 (512), x16 (256) 


POWER UP SEQUENCE 


1. Apply power and start clock, Attempt to maintain CKE="H", DQM="H" and the other pins are NOP condition at the inputs. 
2. Maintain stable power, stable clock and NOP input condition for a minimum of 200us. 

3. Issue precharge commands for all banks of the devices. 

4. Issue 2 or more auto-refresh commands. 

5, Issue a mode register set command to initialize the mode register. 

cf.) Sequence of 4 & 5 is regardless of the order. 


The device is now ready for normal operation. 


Note : 1. If Agis high during MRS cycle, "Burst Read Single Bit Write” function will be enabled. 
2. RFU (Reserved for future use) should stay "0" during MRS cycle. 
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CMOS SDRAM 


DEVICE OPERATIONS - I 


BURST SEQUENCE (BURST LENGTH = 4) 


= 8) 


BURST SEQUENCE (BURST LENGTH 
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DEVICE OPERATIONS - | 


CMOS SDRAM 


DEVICE OPERATIONS 


CLOCK (CLK) 


The clock input is used as the reference for all SDRAM opera- 
tions. All operations are synchronized to the positive going edge 
of the clock. The clock transitions must be monotonic between 
Vit and ViH. During operation with CKE high all inputs are 
assumed to be in valid state (low or high) for the duration of set- 
up and hold time around positive edge of the clock for proper 
functionality and Icc specifications. 


CLOCK ENABLE (CKE) 


The clock enable(CKE) gates the clock onto SDRAM. If CKE 
goes low synchronously with clock (set-up and hold time same 
as other inputs), the internal clock is suspended from the next 
clock cycle and the state of output and burst address is frozen 
as long as the CKE remains low. All other inputs are ignored 
from the next clock cycle after CKE goes low. When all banks 
are in the idle state and CKE goes low synchronously with clock, 
the SDRAM enters the power down mode from the next clock 
cycle. The SDRAM remains in the power down mode ignoring 
the other inputs as long as CKE remains low. The power down 
exit is synchronous as the internal clock is suspended. When 
CKE goes high at least "1CLK + tss" before the high going edge 
of the clock, then the SDRAM becomes active from the same 
clock edge accepting all the input commands. 


BANK ADDRESS (BA) 
:In case x 4 


This SDRAM is organized as two independent banks of 
2,097,152 words x 4 bits memory arrays. The BA inputis latched 
at the time of assertion of RAS and CAS to select the bank to be 
used for the operation. The bank select BA is latched at bank 
active, read, write, mode register set and precharge operations. 


: In case x 8 

This SDRAM is organized as two independent banks of 
1,048,576 words x 8 bits memory arrays. The BA inputis latched 
at the time of assertion of RAS and CAS to select the bank to be 
used for the operation. The bank select BA is latched at bank 
active, read, write, mode register set and precharge operations. 


Incase x 16 

This SDRAM is organized as two independent banks of 524,288 
words x 16 bits memory arrays. The BA input is latched at the 
time of assertion of RAS and CAS to select the bank to be used 
for the operation. The bank select BA is latched at bank active, 
read, write, mode register set and precharge operations. 


ADDRESS INPUTS (A0 ~ A10/AP) 

: In case x 4 

The 21 address bits are required to decode the 2,097,152 word 
locations are multiplexed into 11 address input pins (Ao ~ A1o/ 
AP). The 11 bit row addresses are latched along with RAS and 
BA during bank activate command. The 10 bit column 
addresses are latched along with CAS, WE and BA during read 
or write command. 


:In case x 8 


The 20 address bits are required to decode the 1,048,576 word 
locations are multiplexed into 11 address input pins (Ao ~ A1o0/ 
AP). The 11 bit row addresses are latched along with RAS and 
BA during bank activate command. The 9 bit column addresses 
are latched along with CAS, WE and BA during read or write 
command. 


:In case x 16 

The 19 address bits are required to decode the 524,288 word 
locations are multiplexed into 11 address input pins (Ao ~ A1o/ 
AP). The 11 bit row addresses are latched along with RAS and 
BA during bank activate command. The 8 bit column addresses 
are latched along with CAS, WE and BA during read or write 
command. 


NOP and DEVICE DESELECT 


When RAS, CAS and WE are high, the SDRAM performs no 
operation (NOP). NOP does not initiate any new operation, but 
is needed to complete operations which require more than sin- 
gle clock cycle like bank activate, burst read, auto refresh, etc. 
The device deselect is also a NOP and is entered by asserting 
CS high. CS high disables the command decoder so that RAS, 
CAS, WE and all the address inputs are ignored. 


POWER-UP 
1. Apply power and start clock, Attempt to maintain CKE= "H", 


DQM= "H" and the other pins are NOP condition at the 
inputs. 

2. Maintain stable power, stable clock and NOP input condition 
for a minimum of 200us. 

3.- Issue precharge commands for both banks of the devices. 

Issue 2 or more auto-refresh commands. 

5. Issue a mode register set command to initialize the mode 
register. 
ef.) Sequence of 4 & 5 is regardless of the order. 


> 


The device is now ready for normal operation. 
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DEVICE OPERATIONS (Continued) 


MODE REGISTER SET (MRS) 


The mode register stores the data for controlling the various 
operating modes of SDRAM. It programs the CAS latency, burst 
type, burst length, test mode and various vendor specific options 
to make SDRAM useful for variety of different applications. The 
default value of the mode register is not defined, therefore the 
mode register must be written after power up to operate the 
SDRAM. The mode register is written by asserting low on Cs, 
RAS, CAS and WE (The SDRAM should be in active mode with 
CKE already high prior to writing the mode register). The state of 
address pins Ao ~ Aio/AP and BA in the same cycle as CS, 
RAS, CAS and WE going low is the data written in the mode 
register. Two clock cycles is required to complete the write in the 
mode register. The mode register contents can be changed 
using the same command and clock cycle requirements during 
operation as long as all banks are in the idle state. The mode 
register is divided into various fields depending on functionality. 
The burst length field uses Ao ~ Az, burst type uses A3, CAS 
latency (read latency from column address) uses A4 ~ Aé, ven- 
dor specific options or test mode use A7 ~ As, A1o/AP and BA. 
The write burst length is programmed using Ag. A7 ~ As, A1o/AP, 
BA must be set to low for normal SDRAM operation. Refer to the 
table for specific codes for various burst length, burst type and 
CAS latencies. 


BANK ACTIVATE 


The bank activate command is used to select a random row in 
an idle bank. By asserting low on RAS and CS with desired row 
and bank address, a row access is initiated. The read or write 
operation can occur after a time delay of trcD(min) from the time 
of bank activation. tRcD is an internal timing parameter of 
SDRAM, therefore it is dependent on operating clock frequency. 
The minimum number of clock cycles required between bank 
activate and read or write command should be calculated by 
dividing trcp(min) with cycle time of the clock and then rounding 
off the result to the next higher integer. The SDRAM has two 
internal banks in the same chip and shares part of the internal 
circuitry to reduce chip area, therefore it restricts the activation 
of two banks simultaneously. Also the noise generated during 
sensing of each bank of SDRAM is high requiring some time for 
power supplies to recover before the other bank can be sensed 
reliably. tRRD(min) specifies the minimum time required between 
activating different bank. The number of clock cycles required 
between different bank activation must be calculated similar to 
tRCD specification. The minimum time required for the bank to be 


active to initiate sensing and restoring the complete row of 
dynamic cells is determined by tRaAs(min). Every SDRAM bank 
activate command must satisfy tras(min) specification before a 
precharge command to that active bank can be asserted. The 
maximum time any bank can be in the active state is determined 
by tRAs(max). The number of cycles for both tras(min) and 
tRAS(max) can be calculated similar to tkcbD specification. 


BURST READ 


The burst read command is used to access burst of data on con- 
secutive clock cycles from an active row in an active bank. The 
burst read command is issued by asserting low on CS and RAS 
with WE being high on the positive edge of the clock. The bank 
must be active for at least tacp(min) before the burst read com- 
mand is issued. The first output appears in CAS latency number 
of clock cycles after the issue of burst read command. The burst 
length, burst sequence and latency from the burst read com- 
mand is determined by the mode register which is already pro- 
grammed. The burst read can be initiated on any column 
address of the active row. The address wraps around if the initial 
address does not start from a boundary such that number of out- 
puts from each I/O are equal to the burst length programmed in 
the mode register. The output goes into high-impedance at the 
end of the burst, uniess a new burst read was initiated to keep 
the data output gapless. The burst read can be terminated by 
issuing another burst read or burst write in the same bank or the 
other active bank or a precharge command to the same bank. 
The burst stop command is valid at every page burst length. 


BURST WRITE 


The burst write command is similar to burst read command and 
is used to write data into the SDRAM on consecutive clock 
cycles in adjacent addresses depending on burst length and 
burst sequence. By asserting low on CS, CAS and WE with valid 
column address, a write burst is initiated. The data inputs are 
provided for the initial address in the same clock cycle as the 
burst write command. The input buffer is deselected at the end 
of the burst length, even though the internal writing can be com- 
pleted yet. The writing can be completed by issuing a burst read 
and DQM for blocking data inputs or burst write in the same or 
another active bank. The burst stop command is valid at every 
burst length. The write burst can also be terminated by using 
DQM for blocking data and procreating the bank trot after the 
last data input to be written into the active row. See DQM 
OPERATION also. . 
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DQM OPERATION 


The DQM is used to mask input and output operations. It works 
similar to OE during read operation and inhibits writing during 
write operation. The read latency is two cycles from DQM and 
zero cycle for write, which means DQM masking occurs two 
cycles later in read cycle and occurs in the same cycle during 
write cycle. DQM operation is synchronous with the clock. The 
DQM signal is important during burst interrupts of write with read 
or precharge in the SDRAM. Due to asynchronous nature of the 
internal write, the DQM operation is critical to avoid unwanted or 
incomplete writes when the complete burst write is not required. 
Please refer to DQM timing diagram also. 


PRECHARGE 


The precharge operation is performed on an active bank by 
asserting low on CS, RAS, WE and A1o/AP with valid BA of the 
bank to be procharged. The precharge command can be 
asserted anytime after tRas(min) is satisfied from the bank active 
command in the desired bank. trp is defined as the minimum 
number of clock cycles required to complete row precharge is 
calculated by dividing trp with clock cycle time and rounding up 
to the next higher integer. Care should be taken to make sure 
that burst write is completed or DQM is used to inhibit writing 
before precharge command is asserted. The maximum time any 
bank can be active is specified by tRAs(max). Therefore, each 
bank activate command. At the end of precharge, the bank 
enters the idle state and is ready to be activated again. Entry to 
Power down, Auto refresh, Self refresh and Mode register set 
etc. is possible only when both banks are in idle state. 


AUTO PRECHARGE 


The precharge operation can also be performed by using auto 
precharge. The SDRAM internally generates the timing to satisfy 
tRAS(min) and "tRP" for the programmed burst length and CAS 
latency. The auto precharge command is issued at the same 
time as burst read or burst write by asserting high on A10/AP. If 
burst read or burst write by asserting high on A1o/AP, the bank is 
left active until a new command is asserted. Once auto 
precahrge command is given, no new commands are possible to 
that particular bank until the bank achieves idle state. 


BOTH BANKS PRECHARGE 

Both banks can be precharged at the same time by using pre- 
charge all command. Asserting low on CS, RAS, and WE with 
high on A1o/AP after both banks have satisfied tras(min) 
requirement, performs precharge on both banks. At the end of 
trp after performing precharge all, both banks are in idle state. 


AUTO REFRESH 


The storage cells of SDRAM need to be refreshed every 64ms 
to maintain data. An auto refresh cycle accomplishes refresh of 
a single row of storage cells. The internal counter increments 
automatically on every auto refresh cycle to refresh all the rows. 
An auto refresh command is issued by asserting low on CS, 
RAS and CAS with high on CKE and WE. The auto refresh com- 
mand can only be asserted with both banks being in idle state 
and the device is not in power down mode (CKE is high in the 
previous cycle). The time required to complete the auto refresh 
operation is specified by tRFc(min). The minimum number of 
clock cycles required can be calculated by driving tRFc with 
clock cycle time and them rounding up to the next higher integer. 
The auto refresh command must be followed by NOP's until the 
auto refresh operation is completed. Both banks will be in the 
idle state at the end of auto refresh operation. The auto refresh 
is the preferred refresh mode when the SDRAM is being used 
for normal! data transactions. The auto refresh cycle can be per- 
formed once in 15.6us or a burst of 4096 auto refresh cycles 
once in 64ms. 


SELF REFRESH 


The self refresh is another refresh mode available in the 
SDRAM. The self refresh is the preferred refresh mode for data 
retention and low power operation of SDRAM. In self refresh 
mode, the SDRAM disables the internal clock and ail the input 
buffers except CKE. The refresh addressing and timing is inter- 
nally generated to reduce power consumption. 

The self refresh mode is entered from both banks idle state by 
asserting low on CS, RAS, CAS and CKE with high on WE. 
Once the self refresh mode is entered, only CKE state being low 
matters, all the other inputs including clock are ignored to remain 
in the self refresh. 

The self refresh is exited by restarting the external clock and 
then asserting high on CKE. This must be followed by NOP's for 
a minimum time of trFc before the SDRAM reaches idle state to 
begin normal operation. If the system uses burst auto refresh 
during normal operation, it is recommended to use burst 4096 
auto refresh cycles immediately after exiting self refresh. 
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BASIC FEATURE AND FUNCTION DESCRIPTIONS 


1. CLOCK Suspend 
1) Clock Suspended During Write (BL=4) 2) Clock Suspended During Read (BL=4) 

a TLPLP Ln: 
wo: GB | 


CKE 


‘Masked by CKE 


: ‘Maskell by CKE 
1 ae a ee ae 


internal ; 
CKE 


paroLt) {po Xo 7X 2 X08) 
pact2) {bo X Br KB X03 
pacts) —{ bo X 1 XX Be XD 


Not Written , 


2. DQM Operation 


1) Write Mask (BL=4) 2) Read Mask (BL=4) 
CLK 
CMD 
DQM ' ‘ ' ' 
at Masked by D@M 
DQ(CL1) Hi-Z 


cacy ~= {oo Yor Ys 
pacis, {po Vor WN on 


DQM to Data-in Mask = 0 DQM to Data-out Mask = 2 


3) DQM with Clock Suspended (Full Page Read) Note 2 


CLK 
~ 2 @ a | 
CKE ' ' ' : ' ' ' ' ' ' 
Dam hr GY |: Ymis|N iF 
DQ(CL1) ' 
DQ(CL2) 
DA(CL3) 


*Note : 1. CKE to CLK disable/enable = 1CLK. 
2. DQM makes data out Hi-Z after 2CLKs which should masked by CKE " L" 
3. DQM masks both data-in and data-out. 
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3. CAS Interrupt (I) 


Note 1 
1) Read interrupted by Read (BL=4) 


1 
1 


oe Eee ee ee 


ap; (AX 8) 


DQ(CL1) 


DQ(CL2) 


DQ(CL3) 


2) Write interrupted by Write (BL=2) 3) Write interrupted by Read (BL=2) 
Gre Pee ae 
coo | Comm) | Ce) 


; “CCD Note 2 “CoD” Note 2 
ar Teses 
pa DACL1) : 

; <_——> " : : 


, “tCDL | DQ(CL2) : 
Note 3 


DA(CL3) | 


*Note : 1. By " Interrupt", It is meant to stop burst read/write by external command before the end of burst. 
By "CAS interrupt", to stop burst read/write by CAS access ; read and write. 
2. tecp : CAS to CAS delay. (=1CLK) 
3. tcpL : Last data in to new column address delay. (=1CLK) 
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4. CAS Interrupt (Il) : Read Interrupted by Write & DQM 


(a) CL=1, BL=4 


iy)CMD } 


DQM | |: ; | : 
pa "#20 br De Ds + _-—$ 
ii) CMD} es ee ee ee 


DQM 


Be oy oe 


(b) CL=2, BL=4 


ee ee 
i) CMD | soe - oo 


DQM 


DQ 


ii) CMD 


ee = Sane —— 
ili) CMD , a @ — 
DAM in ae os | 
a “ane — 
“ee. 


; : ea) 2 
io Goya: STEED 


*Note: 1. To prevent bus contention, there should be at least one gap between data in and data out. 
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( Continued ) 


(c) CL=3, BL=4 
oa tae gia eg ea 


i) CMD 


DQM 
DQ 


ii) CMD 


DQM 


DQ 


iii) CMD 


DQM 


DQ 


ili) CMD 


DQM 


DQ 


iv) CMD 


DQM 


pa —--_+_+_(ao {be i Ye (0s) 


5. Write Interrupted by Precharge & DQM 


Masked by DQM 


*Note : 1. To prevent bus contention, DQM should be issued which makes at least one gap between data in and data out. 
2. To inhibit invalid write, DQM should be issued. ; 
3. This precharge command and burst write command should be of the same bank, otherwise it is not precharge 
interrupt but only the other bank precharge of dual banks operation. 


<= 
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6. Precharge 


1) Normal Write (BL=4) 
CLK [| [] rT] in (iy ae 
own (WR) : 
pa (oe (oi Yoe Y(be— 


“tRDL ° 
Note 2 


2) Normal Read (BL=4) 


ae PLA LP 


CMD 


pact) {ae ar Ya 8 Pag 
pac.) {ar a Xa Yas J} 
Dacia) {a Xa a Kas) 


7. Auto Precharge 


pe. Rk 
pa (001 Xb Ks) 


t Note 3 


oo i (yi | i it | 
pai) © {ao (ai Ya (as + —! 
parc.) (av ar X a (as )— 


t Note 3 
Auto Precharge Starts 


*Note : 1. tRoL : Last data in to row precharge delay 
2. Number of valid output data after row precharge : 0,1, 2 for CAS Latency =1, 2, 3 respectively. 
3. The row active command of the precharge bank can be issued after trp from this point. 
The new read/write command of the other activated bank can be issued from this point. 
At burst read/write with auto precharge, CAS interrupt of the same/other bank is illegal. 
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8. Burst Stop & Interrupted by Precharge 


1) Normal Write (BL=4) 2) Write Burst Stop (BL=8) 
CLK ak | |{ | | Lees | 
cMD CMD oe 
Dam BOM 8. ke och SE ea 
Da pa CHE 
< > ' ' ' rT > 3 
tRDL Note1 ° : : : “tBDL Note 2 
3) Read Interrupted by Precharge (BL=4) 4) Read Burst Stop (BL=4) 


ae FL oe PULAU: 

cmp: (RD) : (PRE): } cmp | (RO) ; Gro) |}! 

ar ay ee Sesaen a 

oe Pa =a oe 
pacL2) ———-—+{ a0 ar } + — Da(CL2) + qo ai P+ 
Sem) ee a polela) (St ee 


9. MRS 


\ Note 4 ' ' : 
CMD » + (vars) «(act 
ae ese 


*Note : 1. tRDL: 1 CLK 
2. tapL : 1 CLK; Last data in to burst stop delay. 
Read or write burst stop command is valid at every burst length. 
3. Number of valid output data after row precharge or burst stop : 0, 1, 2 for CAS latency=1, 2, 3 respectiviely. 
4. PRE : Both banks precharge if necessary. 
MRS can be issued only at both banks precharge state. 


a . 
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10. Clock Suspend Exit & Power Down Exit 


1) Clock Suspend (=Active Power Down) Exit 2) Power Down (=Precharge Power Down) 


CLK CLK 


CKE 


Internal 
CLK 1 ' 1 


11. Auto Refresh & Self Refresh 


1) Auto Refresh & Self Refresh Note 3 


*Note : 1. Active power down : one or both banks active state. 

2. Precharge power down : both banks precharge state. 

3. The auto refresh is the same as CBR refresh of conventional DRAM. 
No precharge commands are required after auto refresh command. 
During trFc from auto refresh command, any other command can not be accepted. 

4. Before executing auto/self refresh command, both banks must be idle state. 

5. MRS, Bank Active, Auto/Self Refresh, Power Down Mode Entry. 

6. During self refreh mode, refresh interval and refresh operation are perfomed internally. 
After self refresh entry, self refresh mode is kept while CKE is low. 
During self refresh mode, all inputs expect CKE will be don't cared, and outputs will be in Hi-Z state. 
For the time interval of trFc from self refresh exit command, any other command can not be accepted. Before/After self refresh mode, burst 
auto refresh cycle (4096 cycles) is recommended. 
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12. About Burst Type Control 


Sequential Counting 


CMOS SDRAM 


At MRS As = "0". See the BURST SEQUENCE TABLE. (BL=4,8) 
BL=1, 2, 4, 8 and full page. 


At MRS A3 = "1". See the BURST SEQUENCE TABLE. (BL=4,8) 
BL=4, 8. At BL=1, 2 Interleave Counting = Sequential Counting 


Basic 
MODE . 
Interleave Counting 
Random Random column Access 
MODE tccb = 1 CLK 


Every cycle Read/Write Command with random column address can realize 
Random Column Access. 
That is similar to Extended Data Out (EDO) Operation of conventional DRAM. 


13. About Burst Length Control 


interrupt (Interrupted by Precharge) 


MODE 


AS Interrupt 


ELECTRONICS 


| 1 At MRS A2,1,0 = "000". 
At auto precharge, tras should not be violated. 
2 At MRS A2,1,0 = "001". 
Basic At auto precharge, tras should not be violated. 
MODE 4 At MRS A2,1,0 = "010". 
8 At MRS A2,1,0 = "011". 
Full Page At MRS A2,1,0 = "141". 
g At the end of the burst length, burst will be stop automatically. 
Shacial At MRS Ag = "1". 
OnE BRSW Read burst =1, 2, 4, 8, full page write Burst =1 
At auto precharge of write, tras should not be violated. 
Random Burst St tspL= 1, Valid DQ after burst stop is 0, 1, 2 for CAS latency 1, 2, 3 respectively 
MODE Marcie Using burst stop command, any burst length control is possible. 
Before the end of burst, Row precharge command of the same bank stops read/write 
RAS Interrupt burst with Row precharge. 


tRDL= 1 with DQM, valid DQ after burst stop is 0, 1, 2 for CAS latency 1, 2, 3 respectively. 


During read/write burst with auto precharge, RAS interrupt can not be issued. 


Before the end of burst, new read/write stops read/write burst and starts new 
read/write burst. 
During read/write burst with auto precharge, CAS interrupt can not be issued. 
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FUNCTION TRUTH TABLE (TABLE 1) 


Current — ——_ aoe 
ee ee 


ADDR 


ACTION 


X 


ILLEGAL 


se CA, MAP 
B RA __| Row (& Bank) Active ; Latch RA ae 

BA A10/AP NOP 4 

X Auto Refresh or Self Refresh 5 

OP code OP code | Mode Register Access 5 


Xx NOP 
x [NOP 
x 2 
CA, A1o/AP 
CA, A10/AP | Begin Write ; latch CA ; determine AP 

RA ILLEGAL 2 


Aio/AP Precharge 
X ILLEGAL 
X NOP (Continue Burst to End --> Row Active) ae 


NOP (Continue Burst to End --> Row Active) 
X Term burst --> Row active 


X 
L | oH [| BA | CA, A10o/AP | Term burst, New Read, Determine AP 
pot | tf BA | CA AWiAP | Term burst, New Write, DetermineaP |S 
pow | oH | eA RA [eos 
A Term burst, Precharge timing for Reads 
x 
NOP (Continue Burst to End --> Row Active) 


BA 
BA 


iss] 
> |> 


rh 


Row 
Active 


xi 
iss) 


X 


| 4 | H | x | x ___| Nop Continue Burst to End -> Row Active) 
Term burst -» Row active 
hes CA, A10/AP | Term burst, New read, Determine AP 
L BA CA, A1o/AP | Term burst, New Write, Determine AP 
H BA RA__| ILLEGAL 
[| Hy | ct [| BB | A10/AP Term burst, precharge timing for Writes 
ILLEGAL 
| oH | Xx NOP (Continue Burst to End --> Precharge) 
; H H NOP (Continue Burst to End --> Precharge) 
er H | ILLEGAL 
Precharge CA, A10/AP | ILLEGAL 
| oH {| x | BA | RARAt | ILLEGAL 2 
x X_| ILLEGAL 
| oH | X Xx NOP (Continue Burst to End --> Precharge) | 
PH | Hw | x |X __| NOP (Continue Burst to End ~> Precharge) 
Write with 
nts Pow of ef x fx [teat 
Precharge CA, A10/AP | ILLEGAL 
L RA, RA‘ | ILLEGAL 2 
L ILLEGAL 
xX xX X NOP --> Idle after tre 
H X x NOP --> Idle after trp 
js ILLEGAL 2 
ea ILLEGAL 2 
a 
me fw ft ea] Aron | NOP —> le ater tap 


(°2] 
& 


en” 
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FUNCTION TRUTH TABLE (TABLE 1) 


PRI Ie 
A OS Se en 
Ft Ror termes 
Sa 
parang [EJ LEGAL ia 
OT 
a 
5 Rc 1 
eo i tar 
SS 
rotting iS SS cl V7 a 
as 
oral 
ode See gee It one a) a 
Reiser Sd 5 
Aces Gee on ne sl eer ae Lee 

ee oa aS 


ILLEGAL 


L X X 


Abbreviations : RA = Row Address BA = Bank Address 
NOP = No Operation Command CA = Column Address AP = Auto Precharge 


*Note : 1. All entries assume the CKE was active (High) during the precharge cicok and the current clock cycle. 
2. Illegal to bank in specified state ; Function may be legal in the bank indicated by BA, depending on the 
state of that bank. 7 
3. Must satisfy bus contention, bus turn around, and/or write recovery requirements. 
4. NOP to bank precharging or in idle state. May precharge bank indicated by BA (and Aio/AP). 
5. Illegal if any bank is not idle. 
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FUNCTION TRUTH TABLE (TABLE 2) 


Pm [a [we [oom [te 
INVALID 
Exit Self Refresh -> Idle after trFc (ABI) 
sop | t | #H | et | H | H [ HH | xX __| ExitSeifRefresh—> idle after trrc (AB!) | 6 | 
Refresh |_L | H | L | H | H | t | x I[ntecr | | 
eae ae a ae a ee a a F(R 
Se lec = WS ye Se, Th a ea eG AL = 
poe | ce | x | x | x [| x | x | NoP(MaintainseifRefesh) =| Si 
wf oe le | oe ke i ell oe INVA: | 
poe | w | w | x {| x | x | x  [exitPowerDown—>ash | 
Pou | Ww fT ok | a Ton | on | Xx extPowerDown—- ABE] 
prectare ae a a ee ae 
ST BE 8 11 
Down 
Re a a Ea a a cea Ve =e ee 
Pou | e& | x | x | x | x | x | NoP (Maintain tow PowerMode) | 
Pou | wh | x | x | x | x | x [Refertotabler: | | 
| Ho] tb | wH | xX | x {| x [| x _ [EnterPowerDown | SC 
Powe |] ce |] te | wh | Ww | WH | Xx |enterPowerDown ss || 8 
Jw | ef «| w | wf et | x [ue UUUUUUUUUULLLLLLU 
es a a ae Ce a ae 
Pow of te | ew | bf kh | WH [ RA [Row@BankActve | 
ee a ae a ee (ee 
Pow | ec | ef et fT tb | bt fx [entersettRefesh | 
pH | et [ ce | ce [ t_ | tb | opcode | ModeRegisterAccess | | 
pou | te {| x | x | x | x | x Nop 
AnyState| HH | H [| x [ x | x [| x | x | RetertoOperationsin tablet | 
otherthan| oH | Lb [| x | x | x | x | xX ___| BeginClock Suspend next cycle | 9 
ited fot | WH | x | x | x | x | x | ext clock suspend next cycte | 9 | 
aes tT tb fT tb [| x {| x | x [| x [ x | Maintainccoksuspend | 


Abbreviations : ABI = All Banks Idle, RA = Row Address 


*Note : 6. CKE low to high transition is asynchronous. 
7. CKE low to high transition is asynchronous if restarts internal clock. 
A minimum setup time 1CLK + tss must be satisfied before any command other than exit. 
8. Power down and self refresh can be entered only from the both banks idle state. 
9. Must be a legal command. 
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TIMING DIAGRAM - | CMOS SDRAM 


Single Bit Read-Write-Read Cycle(Same Page) @CAS Latency=3, Burst Length=1 


144 15 16 #47 «fe 9 «(| 
CLOCK | 4 | J } | i} 


RAS 


an naainie 


BA 


A1o/AP 


DQ 


ZA MDs A Lia 
| 1 | t | 1 i] i | { ! t ! ! 
t ' # t 4 t ' t t i t ! ' 1 t 


Row Active Read Write Read Row Active 


Precharge 


WY, : Don't care 


xo” 8 
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*Note : 1. All inputs expect CKE & DQM can be don’ t care when CS is high at the CLK high going edge. 
2. Bank active & read/write are controlled by BA. 


3. Enable and disable auto precharge function are controlled by A10/AP in read/write command. 


| o | Disable auto precharge, leave bank A active at end of burst. 


Disable auto precharge, leave bank B active at end of burst. 
Enable auto precharge, precharge bank A at end of burst. 


| Enable auto precharge, precharge bank B at end of burst. 


4. A10/AP and BA control bank precharge when precharge command is asserted. 


ro fo | Banka | 
Po ft] 


Bank B 
Both Banks 
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ELECTRONICS 


TIMING DIAGRAM - | CMOS SDRAM 


Power Up Sequence 
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| I { I 1 | | | i} | | | I i | t | ' 
| I | I 4 I I | i I | t t | | I l l ! ! | 
Precharge Auto Refresh Auto Refresh Mode Register Set 
(All Banks) 
Row Active 
(A-Bank) 


WY, ° Don't care 
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TIMING DIAGRAM - | CMOS SDRAM 
Read & Write Cycle at Same Bank @Burst Length=4 


10 11 12 13 14 15 16 17 18 © #0 41 42. 439 34 «+45 YO 47 «+48 Mo 
i} { i} 4 | t \ | i} i} | i} \ i} 


LE 


Row Active Read Precharge Row Active Write Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) 


WY, : Don't care 


*Note: 1. Minimum row cycle times is required to complete internal DRAM operation. 
2. Row precharge can interrupt burst on any cycle. [CAS Latency - 1] number of valid output data 
is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok. 
3. Access time from Row active command. tcc *({trcp + CAS latency - 1) + tsac 
4. Ouput will be Hi-Z after the end of burst. (1, 2, 4, 8 & Full page bit burst) 
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TIMING DIAGRAM - | CMOS SDRAM 
Page Read & Write Cycle at Same Bank @Burst Length=4 
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| ] { 1 
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t { 


oom mmm iL | ei 
meme 


Row Active Read Read Write Write Precharge 
(A-Bank) (A-Bank) = (A-Bank) (A-Bank) (A-Bank) (A-Bank) 


WY, : Don't care 


“Note: 1. To write data before burst read ends, DQM should be asserted three cycle prior to write 
command to avoid bus contention. 
2. Row precharge will interrupt writing. Last data input, tro. before Row precharge, will be written. 
3. DQM should mask invalid input data on precharge command cycle when asserting precharge 
before end of burst. Input data after Row precharge cycle will be masked internally. 
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TIMING DIAGRAM - | CMOS SDRAM 
Page Read Cycle at Different Bank @Burst Length=4 


iO +4 12 13 +4 15 (6 a 18 (9 0 1 42 «93 44 «45 ie 47 «348 ao | 
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| i ! 


Row Active Row Active Read Read Read Precharge 
(A-Bank) (B-Bank) (B-Bank) (A-Bank) Ps aan (A-Bank) (A-Bank) 


Read 
(A-Bank) 


WZ, : Don't care 


*Note: 1. CS can be don't cared when RAS, CAS and WE are high at the clock high going dege. 
2. To interrupt a burst read by row precharge, both the read and the precharge banks must be the same. 
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TIMING DIAGRAM - | CMOS SDRAM 


Page Write Cycle at Different Bank @Burst Length=4 


n/a /// 


BA 
Ato/AP 
| | | | 
| 1 | i 1 
| | I | ' 
| t 1 { | i 
DQ t +- — = (ona 0 } DAat Daa 2x asians = cO x =e 1x ses + +t + 
t ! | | 
' 1 1 ss I | ' \ 
l \ \ rtCDL: 1 rtRDL \ \ \ i 
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WE Ze { A ] Le WE Lis : ZA 
| | { | 1 I | ! ! | t | | I 1 *Note 1 | I i ! | 
| ' | 4d 4 | 1 1 | | t t GZ 
0m YY ss YY 
I j I | ( | i} | | { | | | | | | t | i | | 
Row Active Row Active Write Write Precharge 
(A-Bank) (B-Bank) (B-Bank) (A-Bank) (Both Banks) 
Write Write 
(A-Bank) (B-Bank) 
YYZ: Don't care 
*Note: 1. To interrupt burst write by Row precharge, DQM should be asserted to mask invalid input data. 
2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same. 
SS SSS ee a EN aR ED I LE a SS I EIS) 
a ‘is 
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TIMING DIAGRAM - | | CMOS SDRAM 


_ Read & Write Cycle at Different Bank @Burst Length=4 


POs. ad. De ae BR AT GB 1. AO. AH AR IS A AS I a te es 
4 i} 1 i} | | y i} | Hy y i} i} | ] | i} | i} 


2a EE 


“ep! “Noe v1 


Lia_' Y ' A! 
| | | t | | i] t | | | | 
! ( ! t | | { i} i] | ! 
! | | | | I t j I ! 
| | | | ‘i ; i i | 

CL=1 See Gan Aa2 eo | 1 emai co}{ QA nee QAc3 ) 
| i | i t t j 
I i] ! I 
| 


CL=3 | : oe -sosssoe = 
CT] 3 "Cia ema 
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Row Active Read Precharge Write Read 


(A-Bank) (A-Bank) (A-Bank) (B-Bank) (A-Bank) 
Row Active Row Active 
(B-Bank) (A-Bank) 


W77, : Don't care 


*Note: 1. tcpL should be met to complete write. 
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TIMING DIAGRAM - | CMOS SDRAM 
Read & Write Cycle with Auto Precharge @Burst Length=4 | 
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i ! | | 1 | i | t { l | i t t | t t j 1 | 
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Row Active Read with Auto Precharge Write with Auto Precharge 
(A-Bank) Auto Precharge Start Point Auto Precharge Start Point 
(A-Bank) (A-Bank) (B-Bank) (B-Bank) 
Row Active 
(B-Bank) 


YYZ, : Oon't care 


*Note: 1.tcpi should be controlled to meet minimum tras before internal precharge start. 
(In the case of Burst Length=1 & 2 and BRSW mode) 
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TIMING DIAGRAM - |! CMOS SDRAM 


Clock Suspension & DQM Operation Cycle @CAS Latency=2, Burst Length=4 


oO 34 372 13 (4 15 16 «7 18 (9 0 4 92 43 344 «45 « 4606«64706«(C48 Oto 
CLOCK i} if | | | i} | iy { | ] i} 
i} 


A1o/AP 


DQ 


Row Active Read Clock Read Write Write 
Suspension 


Clock 
Suspension 


WY, : Don't care 


*Note: 1.DQM is needed to prevent bus contention. 
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TIMING DIAGRAM - | | | CMOS SDRAM 


Read Interrupted by Precharge Command & Read Burst Stop Cycle @Burst Length=Full page 


iO 11 12 93 14 (8 36 «7? 18 8 0 4 42 13 44 «+45 de 47 48 9 4 
i} i} | fj | \ i} i} i} \ t | ¥ | ] | | | | ] 
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ADDR 4 RAa = CB Che =) ETE CAb RL 


1 
DQ CL=2 
t 


Row Active Read Burst Stop Read Precharge 
(A-Bank) - (A-Bank) (A-Bank) (A-Bank) 


Wf, Don't care 


*Note: 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 
2. About the valid DQs after burst stop, it is same as the case of RAS interrupt. 
Both cases are illustrated above timing diagram. See the label 0. 1, 2 on them. 
But at burst write, Burst stop and RAS interrupt should be compared carefully. 
Refer the timing diagram of "Full page write burst stop cycle”. 
3. Burst stop is valid at every burst length. 
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TIMING DIAGRAM - | CMOS SDRAM 


Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Burst Length=Full page 
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Row Active Write Burst Stop Write Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) 


: Don't care 


*Note: 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 
2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding 
memory cell. It is defined by AC parameter of trov. 
- DQM at write interrupted by precharge command is needed to prevent invalid write. 
DQM should mask invalid input data on precharge command cycle when asserting precharge 
before end of burst. Input data after Row precharge cycle will be masked internally. 
3. Burst stop is valid at every burst length. , 
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TIMING DIAGRAM - | CMOS SDRAM 


Burst Read Single bit Write Cycle @Burst Length=2 
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Row Active Row Active Row Active Read Precharge 
(A-Bank) (B-Bank) (A-Bank) (A-Bank) (A-Bank) 
Write Write with 
(A-Bank) Read with Auto Precharge 
Auto Precharge (B-Bank) 
(A-Bank) 


VY, Don't care 


*Note: 1. BRSW modes is enabled by setting Ag "High" at MRS (Mode Register Set). 
At the BRSW Mode, the burst length at write is fixed to "1" regaredless of programmed burst length. 
2. When BRSW write command with auto precharge is executed, keep it in mind that tras should not be violated. 
Auto precharge is executed at the burst-end cycle, so in the case of BRSW write command, 
the next cycle starts the precharge. 
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TIMING DIAGRAM - | | CMOS SDRAM 


Active/Precharge Power Down Mode @CAS Latency=2, Burst Length=4 
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YYZ, : Don't care 


*Note: 1. Both banks should be in idle state prior to entering precharge power down mode. 
2. CKE should be set high at least 1CLK + tss prior to Row active command. 
3. Can not violate minimum refresh specification. (64ms) 
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TIMING DIAGRAM - | CMOS SDRAM 


Self Refresh Entry & Exit Cycle 
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WY7, : Don't care 


“Note: TO ENTER SELF REFRESH MODE 


1. CS, RAS & CAS with CKE should be low at the same cicok cycle. 
2. After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE. 
3. The device remains in self refresh mode as long as CKE stays “Low”. 
cf.) Once the device enters self refresh mode, minimum tras is required before exit from self refresh. 
TO EXIT SELF REFRESH MODE 
4, System colck restart and be stable before returning CKE high. 
5. CS starts from high. 


6. Minimum trrc is required after CKE going high to complete self refresh exit. 
7. 4K cycle of burst auto refresh is required before self refresh entry and after self refresh exit if the system uses burst refresh. 
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TIMING DIAGRAM - | 
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Auto Refresh New Command 


WY, : Don't care 


* Both banks precharge should be completed before Mode Register Set cycle and auto refresh cycle. 


MODE REGISTER SET CYCLE 


*Note: 1.CS, RAS, CAS, & WE activation at the same clock cycle with address key will set internal mode register. 
2. Minimum 2 clock cycles should be met before new RAS activation. 


3. Please refer to Mode Register Set table. 
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KM44S16020A 


CMOS SDRAM 


8M x 4Bit x 2 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 
LVTTL compatible with multiplexed address 
Dual banks operation 
MRS cycle with address key programs 
-. CAS Latency (2 & 3) 
~. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 
All inputs are sampled at the positive going edge of the system 
colck 
Burst Read Single-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


° 


° 


e 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 


The KM44S16020A is 67,108,864 bits synchronous high data 
rate Dynamic RAM organized as 2 x 8,388,608 words by 4 bits, 
fabricated with SAMSUNG's high performance CMOS technol- 
ogy. Synchronous design allows precise cycle control with the 
use of system clock I/O transactions are possible on every clcok 
cycle. Range of operating frequencies, programmable burst 
length and programmable latencies allow the same device to be 
useful for a variety of high bandwidth, high performance mem- 
ory system applications. 


ORDERING INFORMATION 
PartNo. |. MAX Ereaq. | Interface| Package 


KM44S16020AT-G/F8 125MHz | 


54 
KM44S16020AT-G/F10 | 100MHz | LVTTL | TsoP(tl 
KM44S16020AT-G/F12 83MHz 


5 LWE 
a Data Input Register k———— S 
3 LDQM 
_ Bank Select a aa 
v3) 
& x 2 BM x4 o 2 
Bg = 2 2 
> a wo ~——| 9 ia 7 ad DQ 
a c 12) c 
CLK —4 e@ 8 aM x 4 5 oy 
8 co = 7 
ADD —» @ —< 
Q 
e Column Decoder 
z Oo 
o 
4 Latency & Burst Length 
a 
LCKE 


Programming Register 


LCBR LCAS 


ae 


Timing Register 


LDQM 


ee al 


| LWCBR 


WE DQM 
* Samsung Electronics reserves the right to 


change products or specification without 
notice. 
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KM44S16020A CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


54PIN TSOP (ti) 
(400mil x 875mil) 
(0.8 mm PIN PITCH) 


____INPUTFUNCTION 


Active on the positive going edge to sample ail inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 


Row / column addresses are multiplexed on the same pins. 
Row address : RAo ~ RA12, column address : CAo ~ CAs 
Selects bank to be activated during row address latch time. 
Bank select Address Selects bank for read/write during column address latch time. 
Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


: Enables write operation and row precharge. 
me | PURGE Hable Latches data in starting from CAS, WE active. 
oom Data Input/Output Mask Makes data output Hi-Z, tsHz after the colck and masks the output. 


Blocks data input when DQM active. 


Data inputs/outputs are multiplexed on the same pins. 
Power and ground for the input buffers and the core logic. 


Vopa/Vssa_| Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 
N.C/RFU No Connection/ This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 


am 
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Power Supply/Ground 


KM44S16020A CMOS SDRAM 
ABSOLUTE MAXIMUM RATINGS 


Parameter ss i ss—i(isdtst*~*~*~=«é«<S md oe 


Voltage on any pin relative to Vss 


a 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70) 


_ Parameter 


Supply voltage 


Output logic low voltage 
Input leakage current 


Output leakage current 


Note : 1. Vin(max) = 4.6V AC for pulse width < 10ns acceptable. 
2. ViL(min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV = VIN = VoD + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OV< Vout = Vpp. 


CAPACITANCE (vpn = 3.3V, Ta = 25, f = 1MHz) 


Parameter. fo: 


Input capacitance (Ao ~ A12, BA) 


Input capacitance ar 
(CLK, CKE, CS, RAS, CAS, WE & DQM) 


CIN2 
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KM44S16020A CMOS SDRAM 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70°C) 


Burst Length =1 
Icc1 tRe=tRc(min) 
lo. =O mA 


CKE= VIH(min), Seon tcc = 15ns 
Icc2N : ‘ : 30 
Input signals are changed one time during 30ns 


CKE=2 Vin(min), CLK S ViL(max), tec = 9 
Input signals are stable 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Icc2NS 


Icc3P 


Active Standby Current CKE =Vit(max), tec = 15ns 


in power-down mode 


CKE=Vix(min), CS=Vin(min), tec = 15ns 
Input signals are changed one time during 30ns 


> ; < _ 
Iccans | CKE=ViH(min), CLK = ViL(max), tec = °° a = 
Input signals are stable 


Active Standby Current Icc3N 


in non power-down mode 
(One Bank Active) 


lo. =O mA 
Page Burst 


Operating Current 


(Burst Mode) lecs 


2 Banks activated 
tecp=2CLKs 


3 mA 3 
00a | 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM44S16020AT-G** 
4. KM44S16020AT-F** 
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KM44S16020A CMOS SDRAM 
AC OPERATING TEST CONDITIONS (vob = 3.3V+0.3V, Ta =0 to 70) 


Input levels (Vih/Vil) 2.4/0.4 
Input timing measurement reference level 1.4 
input rise and fall time tr/tf=1/4 | ons 

a 


Output timing measurement reference level V 
Output load condition See Fig. 2 be > Fd 


© 3.3V > Vtt=1.4V 
ae 
= 12008 = 50Q 
0 ; J VOH (DC) = 2.4V, loH = -2mA 
a > 
newt J VoL (DC) = 0.4V, lot = 2mA 
8702 eS —~ SOpF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Parameter. ~ 


Last data in to burst stop 
Col. address to col. address delay 
Number of valid 


output data CAS latency= 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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KM44S16020A CMOS SDRAM 
AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


CAS latency=3 
CLK cycle time 
CAS latency=2 


CLK to valid CAS latency=3 
putpurasley CAS latency=2 
Output data CAS latency=3 


hold time 


CLK to output 
in Hi-Z 


be 
ae 

EEE 
ps [3 
pe [3 
Pe fo 
Pe fs 
Pe [2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=ins. 
if tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KM44S16020A CMOS SDRAM 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM44S1 GO20AT-8 (Unit: number of eoely 


“Frequency 


Foowie cow [3 [os 
eam (v20m) | 2 fe | 

[rswie ra0n7 [2 [| | « | a 
[sowiecisony [2 | s | « | 2 | 


KM4481 6020AT-1 0 (Unit : number of clock) 


cr et i 
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KM44S16020A | CMOS SDRAM 
SIMPLIFIED TRUTH TABLE 


Auto Refresh 
cs 
ne oo 
Refresh 


ee 
Column Address 
wit & 
Column Address 


Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


oc x cownane oun 
No Operation Command =r nes XT x 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1.OP Code : Operand Code 

Ao ~ A12, BA: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
Anew command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 

4. BA: Bank select address. 
If "Low' at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is “High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


ELECTRONICS 


KM48S8020A 


4M x 8Bit x 2 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 
LVTTL compatible with multiplexed address 
Dual banks operation 
MRS cycle with address key programs 
-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 
All inputs are sampled at the positive going edge of the system 
colck 
Burst Read Single-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


FUNCTIONAL BLOCK DIAGRAM 


CLK 


CMOS SDRAM 


GENERAL DESCRIPTION 


The KM48S8020A is 67,108,864 bits synchronous high data 
rate Dynamic RAM organized as 2 x 4,194,304 words by 8 bits, 
fabricated with SAMSUNG's high performance CMOS technol- 
ogy. Synchronous design allows precise cycle control with the 
use of system clock I/O transactions are possible on every cicok 
cycle. Range of operating frequencies, programmable burst 
length and programmable latencies allow the same device to be 
useful for a variety of high bandwidth, high performance mem- 
ory system applications. 


ORDERING INFORMATION 


PartNo. [interface | Package 
5A 
LVTTL | TSOP(I!) 


ADD 


5 i LWE 
Data Input Register —} g 
3. i LDQM 
Bank Select Het 
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o ~~! o 
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| Timing Register 
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RAS CAS 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM48S8020A CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


54PIN TSOP (Ii) 
Vop 27 (400mil x 875mil) 
(0.8 mm PIN PITCH) 


_INPUTFUNCTION ss 


PIN FUNCTION DESCRIPTION 


PIN. | NAME 
System Clock 


= ; Disables or enables device operation by masking or enabling all inputs except 
ce COND SIE CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
KE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
ne Row / column addresses are multiplexed on the same pins. 
Row address : RAo ~ RA12, column address : CAo ~ CAs 
Selects bank to be activated during row address latch time. 
dd 
Beniesclectngaress Selects bank for read/write during column address latch time. 


Q 


WE P Enables write operation and row precharge. 
NE Wine enene Latches data in starting from CAS, WE active. 

Makes data output Hi-Z, tsHz after the colck and masks the output. 
foam Date pul ups Mash Blocks data input when DQM active. 


Data Input/Output Data inputs/outputs are multiplexed on the same pins. 


Power and ground for the input buffers and the core logic. 


ELECTRONICS 


KM48S8020A CMOS SDRAM 


-1.0~46 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70C) 
<= e Sjanal = Toe = = 


Pa meter a ae 
inpalisawiotae | WS) |e me 
[oudputiogeiow tage [va - | | ea |v] taza 
iimioaen fou se ap eis jew 
mimi i fe 


Note : 1. ViH(max) = 4.6V AC for pulse width < 10ns acceptable. 
2. ViL(min) = -1.5V AC for pulse width <= 10ns acceptable. 
3. Any input OV = VIN = Vpp + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OV Vout = Vbp. 


CAPACITANCE (von = 3.3V, Ta = 25°, f = 1MHz) 


_|_ Symbol ue 


Input capacitance (Ao ~ A12, BA 


Input capacitance 


(CLK, CKE, CS, RAS, CAS, WE & DQM) 
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KM48S8020A CMOS SDRAM 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
tre = tRe(min) 


Operating Current es 
(One Bank Active) ide SOMA 


Precharge Standby Current CKE =ViL(max), tec = 15ns 
in power-down mode CKE & CLKS ViL(max), toc = © 


Iecane CKE2=ViH(min), CS= ViH(min), tec = 15ns 
Input signals are changed one time during 30ns 


2 i = 
Icc2NS CKE ViH(min), CLK S ViL(max), tec = © 
Input signals are stable 


Active Standby Current CKE =ViIL(max), tec = 15ns 


mA 
in power-down mode CKE & CLKS Vit(max), toc = © ao 
CKE=ViH(min), CS= Vin(min), tec = 15ns 
leon Input signals are changed one time during 30ns a5 mA 
> < = 
Icc3NS CKE= VIH(min), CLK = Vit(max), tec = © 30 ak 
Input signals are stable 


Icc4 Page Burst 
2 Banks activated 
csr 
Refresh Current tRe = trRc(min) 


mA 
Self Refresh Current lcce CKE=0.2V ae 
[00 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM48S8020AT-G** 
4. KM48S8020AT-F** 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 


ELECTRONICS 


KM48S8020A CMOS SDRAM 


AC OPERATING TEST CONDITIONS (vpD = 3.3V+0.3V, Ta = 0 to 70) 


Input levels (Vih/Vil) 2.4/0.4 
Input rise and fall time tr/tt=1/4 | ns 


Vv 
Output load condition See Fig. 2 P 


9 3.3V © Vtt=1.4V 


50Q 
VoH (DC) = 2.4V, JOH = -2mMA 


TEU J Steer ” VoL (DC) = 0.4V, lot = 2mA Output o———¢ 
Pp 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


‘Parameter : 


| fens | 4 | 9 | oo 
Row active time 
tRAS(max) 100 


Row cycle time 


@aAuto refresh | tRFC(min) 


Col. address to col. address delay tecD(min) 


Number of valid CAS latency=3 
cltparaate CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 
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KM48S8020A | CMOS SDRA 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


CLK cycle time 
CLK to valid 
output delay CAS latency=2 


Output data CAS latency=3 
hold time CAS latency=2 


2 


|e | 
ad 
rae 
ia 
aa! 


CLK to output 
in Hi-Z CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KM48S8020A CMOS SDRAM 


FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM48S802 


OAT-8 ( 


requency | Latency [op 


125MHz (8.0ns) 
400MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


KM48S8020AT-10 


100MHz (10.0ns) 
83MHz (12.0ns) 


( 
75MHz (13.0ns) 
66MHz (15.0ns) 
60MHz (16.7ns) 


KM48S8020AT-12 (Unit : number of clock) 


peers 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 


am — . 


ELECTRONICS 


KM48S8020A | CMOS SDRAM 


SIMPLIFIED TRUTH TABLE 


OP CODE 


Mode Register Set 


; Auto Refresh 
Ent 
eh ae 


Bank Active & Row Addr. 
Read & Auto Precharge Disable H y 
Spiulniin Aactese Auto Precharge Enable 


Write & Auto Precharge Disable 
Column Address 
Auto Precharge Enable 


Burst Stop 

Bank Selection 
Precharge 

Both Banks 


Clock Suspend or 


Active Power Down 


Precharge Power Down Mode 
ae Oe eee, eee 
x x xX 
No Operation Command H x pH | x | xX | x Xx x 
(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1.OP Code : Operand Code 

Ao ~ A12, BA: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
Anew command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 

4. BA: Bank select address. 
If "Low" at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A1o/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the associated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


ea | om 
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Row Address 


KM416S4020A 


CMOS SDRAM 


2M x 16Bit x 2 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 
LVTTL compatible with multiplexed address 
Dual banks operation 
MRS cycle with address key programs 
-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & interleave) 
Ail inputs are sampled at the positive going edge of the system 
colck 
Burst Read Single-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


e 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 


The KM416S4020A is 67,108,864 bits synchronous high data 
rate Dynamic RAM organized as 2 x 2,097,152 words by 16 
bits, fabricated with SAMSUNG's high performance CMOS 
technology. Synchronous design allows precise cycle control 
with the use of system clock {/O transactions are possible on 
every clcok cycle. Range of operating frequencies, programma- 
ble burst length and programmable latencies allow the same 
device to be useful for a variety of high bandwidth, high perfor- 
mance memory system applications. 


ORDERING INFORMATION 


(PartNo. _| MAX Freq, | Interface] Package 


KM416S4020AT-G/F8 125MHz 5A 
KM416S4020AT-G/F10 100MHz LVTTL | TSOP(II) 
KM416S4020AT-G/F12 83MHz 


5 k+— LWE 
Data Input Register g 
a i LDQM 
= Bank Select nag 
pees LSE 
D 
O 
227 Q o = 
8 8 = 2 zg 
> oe meet : an 
a yx 1?) Cc 
cik—4 & s3 a 3 5 
% o * 
ADD -——4 @ ia | 
Q, 
ze —4 Column Decoder 
= — a 
2 0 oO 
a 8 | agree ae 
4 is Latency & Burst Length 
: i 
LOCKE Programming Register 
LDQM 


cia ri R LWE LCAS 


Timing Register 


I die, lle es. il 


CLK CKE CS RAS CAS 


leila 


WE  L(U)DQM 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM416S4020A CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


54PIN TSOP (il) 
Vop O 27 (400mil x 875mil) 
(0.8 mm PIN PITCH) 


[NAME 
System Clock 


Chip Select 
Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 


CKE Clock Enable 
Disable input buffers for power down in standby. 
Row / column addresses are multiplexed on the same pins. 
0) ~ 
Row address : RAo ~ RA12, column address : CAo ~ CA7 


Enables column access. 
VW p Enables write operation and row precharge. 
mee Shane Latches data in starting from CAS, WE active. 

Makes data output Hi-Z, tsHz after the colck and masks the output. 
L(U)DQM Data Input/Output Mask . : : 
Blocks data input when L(U)DQM active. 


Data inputs/outputs are multiplexed on the same pins. 


ELECTRONICS 


KM416S4020A CMOS SDRAM 
ABSOLUTE MAXIMUM RATINGS 


ce : Symbol ce = : 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS 


Note : 1. Vih(max) = 4.6V AC for pulse width < 10ns acceptable. 
2. ViL(min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV = VIN = Vop + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OV= Vout < Vpp. 


CAPACITANCE (vpn = 3.3V, Ta = 25, f = 1MHz) 


, _ Symbol 


Input capacitance Cin2 2 4 pF 


(CLK, CKE, CS, RAS, CAS, WE & L(U)DQM) 


[ee 


ean i 


ELECTRONICS 


KM416S4020A CMOS SDRAM 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70°C) 


Burst Length =1 
Icc1 tRc=trc(min) 
lol = 0 mA 


Operating Current 
(One Bank Active) 


Precharge Standby Current CKE = Vit(max), tec = 15ns 
in power-down mode CKE & CLK<VIL(max), tec = © 


CKE=ViH(min), CS=Vin(min), tec = 15ns 


Precharge Standby Current Input signals are changed one time during 30ns 


in non power-down mode 


Active Standby Current CKE=ViL(max), tec = 15ns 


in pewer-dewnmingde CKE & CLK<ViL(max), toc = © 


CKE=Vin(min), CS= Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) IocaNS CKE2VIH(min), CLK < Vit(max), tec = ° 


Input signals are stable 


lo. =O mA 
Operating Current Page Burst 


d 2 Banks activated 
ie toon icute cole 


3 
CKES0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM416S4020AT-G** 
4. KM416S4020AT-F** 


a " 


ELECTRONICS 


KM416S4020A CMOS SDRAM 
AC OPERATING TEST CONDITIONS (vob = 3.3v+0.3V, Ta = 0 to 70) 


j 3.3V o Vit=1.4V 
S 12002 = 502 


Vou (DC) = 2.4V, loH = -2mA 


CSS a ee * VoL (DC) =0.4V, lon=2mA Output « 
8702 Ss 50pF SOpF 
+ Ved 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 
OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row aeivetorowactvedeaty | wwomy | to | 0 | a | | 4 _ 


tRAS(max) 


| 
Row cycle time 
@Auto refresh | tRFC(min) 


Col. address to col. address delay 
Number of valid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 


a 
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KM416S4020A CMOS SDRAM 
AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


CAS latency=3 
CLK cycle time tcc 


CAS latency=2 | ~ 


CLK to valid CAS latency=3 
But aeley CAS latency=2 
Output data CAS latency=3 awe 
pola. eie CAS latency=2 


CLK high pulse width 


Input hold time | tsH | 
CLK to output in Low-Z | tsiz 
CLK to output CAS latency=3 ee 

in Hi-Z CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is fonger than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., {(tr + tf}/2-1]ns should be added to the parameter. 


. <a 
Feuxiowpusewan itt 
ee 


tCH 
te 
tSH 
tsLz 


en : 
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KM416S4020A CMOS SDRAM 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM416S4020AT-8 (Unit : number of clock) 


oe : cy “gens | 2ons | 
Frasmei@on | a |e |e | 2 
Tsoomieioany | 8 [7 [| s | 2 
Tsamie(iaom [2 fe | « | 2 
Tramie(iaom [2 [ef « | 2 
eae (tson) | 2 | s | «| 


wl] w 


NO 


nN 


N 


KM416S4020AT-10 


6OMHz (16.7ns) 


KM416S4020AT-12 


[sowie i500) | 2 | 6 | 4 
mm [2 |» | «| 


60MHz (16.7ns 


50MHz (20.0ns) 
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KM416S4020A | CMOS SDRAM 
SIMPLIFIED TRUTH TABLE 


Dx [| opcone [xa 


ae: 

fe 
3 

x 

ei] os 


Ea 

ae Column | 4 | 
deca cico 
(eae eee 2 


Register Mode Register Set 
Auto Refresh 4 


Refresh Self 


Bank Active & Row Addr. 


Read & 
Column Address 


H 


L 
H 


Xx 
: rs 
Row Address he 
Auto Precharge Disable | 4 | 
Auto Precharge Enable 


Write & 
Column Address 


Auto Precharge Disable 


Auto Precharge Enable 


SZ 
e 
Burst Stop 


Bank Selection 
Precharge 

Both Banks 
Clock Suspend or Entry 
Active Power Down 


: 


= 
x x 


Precharge Power Down Mode en | 


=< 


Note : 1.OP Code : Operand Code 


Ao ~ A12, BA: Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BA: Bank select address. 
If "Low' at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 
6. Burst stop command is valid at every burst length. 
7, DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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No Operation Command 


=|» 
=|*| 
Bu 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


ee 


oo 


ee 
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DEVICE OPERATIONS - Il CMOS SDRAM 


MODE REGISTER FIELD TABLE TO PROGRAM MODES 


Register Programmed with MRS 


CAS Latenoy Burst Length 


0 ir Mode Register Set 
1 Reserved 

0 Reserved 
4 


_| 


=>) oO] -]|] CO] =| CO] =| oO 


Reserved Sequential 1 
Reserved interleave 2 
4 


ce 
Reserved | Reserved 
Reserved | Reserved 
[Reserved | Reserved 


Full Page | Reserved 


' 


Reserved 


Length 
Burst 
Single Bit 


=) |=) ©} OC} =} =! Oo} © 


Full Page Length : x4 (1024), x8 (512), x16 (256) 


POWER UP SEQUENCE 


1. Apply power and start clock, Attempt to maintain CKE="H", DQM="H" and the other pins are NOP condition at the inputs. 
2. Maintain stable power, stable clock and NOP input condition for a minimum of 200us. 

3. Issue precharge commands for all banks of the devices. 

4. Issue 2 or more auto-refresh commands. 

5. Issue a mode register set command to initialize the mode register. 

cf.) Sequence of 4 & 5 is regardless of the order. 


The device is now ready for normal operation. 


Note: 1. If Agis high during MRS cycle, "Burst Read Single Bit Write" function will be enabled. 
2. RFU (Reserved for future use) should stay "0" during MRS cycle. 


eam " 
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DEVICE OPERATIONS - Il 


BURST SEQUENCE (BURST LENGTH = 4) 


BURST SEQUENCE (BURST LENGTH = 8) 
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DEVICE OPERATIONS - Il 


CMOS SDRAM 


DEVICE OPERATIONS 


CLOCK (CLK) 


The clock input is used as the reference for all SDRAM opera- 
tions. All operations are synchronized to the positive going edge 
of the clock. The clock transitions must be monotonic between 
Vit and VIH. During operation with CKE high all inputs are 
assumed to be in valid state (low or high) for the duration of set- 
up and hold time around positive edge of the clock for proper 
functionality and Icc specifications. 


CLOCK ENABLE (CKE) 


The clock enable(CKE) gates the clock onto SDRAM. If CKE 
goes low synchronously with clock (set-up and hold time same 
as other inputs), the internal clock is suspended from the next 
clock cycle and the state of output and burst address is frozen 
as long as the CKE remains low. All other inputs are ignored 
from the next clock cycle after CKE goes low. When all banks 
are in the idle state and CKE goes low synchronously with clock, 
the SDRAM enters the power down mode from the next clock 
cycle. The SDRAM remains in the power down mode ignoring 
the other inputs as long as CKE remains low. The power down 
exit is synchronous as the internal clock is suspended. When 
CKE goes high at least "1CLK + tss” before the high going edge 
of the clock, then the SDRAM becomes active from the same 
clock edge accepting all the input commands. 


BANK ADDRESS (BA) 
: In case x 4 


This SDRAM is organized as two independent banks of 
8,388,608 words x 4 bits memory arrays. The BA input is latched 
at the time of assertion of RAS and CAS to select the bank to be 
used for the operation. The bank address BA is latched at bank 
active, read, write, mode register set and precharge operations. 


In case x 8 

This SDRAM is organized as two independent banks of 
4,194,304 words x 8 bits memory arrays. The BA inputis latched 
at the time of assertion of RAS and CAS to select the bank to be 
used for the operation. The bank address BA is latched at bank 
active, read, write, mode register set and precharge operations. 


: In case x 16 

This SDRAM is organized as two independent banks of 
2,097,152 words x 16 bits memory arrays. The BA input is 
latched at the time of assertion of RAS and CAS to select the 
bank to be used for the operation. The bank address BA is 
latched at bank active, read, write, mode register set and pre- 
charge operations. 


ADDRESS INPUTS (AO ~ A172) 
: Incase x 4 


The 23 address bits are required to decode the 8,388,608 word 
locations are multiplexed into 13 address input pins (Ao ~ A12): 
The 13 bit row addresses are latched along with RAS and BA 
during bank activate command. The 10 bit column addresses 
are latched along with CAS, WE and BA during read or write 
command. 


:Incasex 8 


The 22 address bits are required to decode the 4,194,304 word 
locations are multiplexed into 13 address input pins (Ao ~ A12). 
The 13 bit row addresses are latched along with RAS and BA 
during bank activate command. The 9 bit column addresses are 
latched along with CAS, WE and BA during read or write com- 
mand. 


In case x 16 

The 21 address bits are required to decode the 2,097,152 word 
locations are multiplexed into 13 address input pins (Ao ~ A12). 
The 13 bit row addresses are latched along with RAS and BA 
during bank activate command. The & bit column addresses are 
latched along with CAS, WE and BA during read or write com- 
mand. 


NOP and DEVICE DESELECT 

When RAS, CAS and WE are high, the SDRAM performs no 
operation (NOP). NOP does not initiate any new operation, but 
is needed to complete operations which require more than sin- 
gle clock cycle like bank activate, burst read, auto refresh, etc. 
The device deselect is also a NOP and is entered by asserting 
CS high. CS high disables the command decoder so that RAS, 
CAS, WE and all the address inputs are ignored. 


POWER-UP 

1. Apply power and start clock, Attempt to maintain CKE="H", 
DQM= "H" and the other pins are NOP condition at the 
inputs. 

2. Maintain stable power, stable clock and NOP input condition 

for a minimum of 200us. 

. Issue precharge commands for both banks of the devices. 

Issue 2 or more auto-refresh commands. 

5. Issue a mode register set command to initialize the mode 
register. 
cf.) Sequence of 4 & 5 is regardless of the order. 


Rw 


The device is now ready for normal operation. 
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DEVICE OPERATIONS - Il 


CMOS SDRAM 


DEVICE OPERATIONS (Continued) 


MODE REGISTER SET (MRS) 


The mode register stores the data for controlling the various 
operating modes of SDRAM. It programs the CAS latency, burst 
type, burst length, test mode and various vendor specific options 
to make SDRAM useful for variety of different applications. The 
default value of the mode register is not defined, therefore the 
mode register must be written after power up to operate the 
SDRAM. The mode register is written by asserting low on CS, 
RAS, CAS and WE (The SDRAM should be in active mode with 
CKE already high prior to writing the mode register). The state of 
address pins Ao ~ A12 and BA in the same cycle as CS, RAS, 
CAS and WE going low is the data written in the mode register. 
Two clock cycles is required to complete the write in the mode 
register. The mode register contents can be changed using the 
same command and clock cycle requirements during operation 
as long as all banks are in the idle state. The mode register is 
divided into various fields depending on functionality. The burst 
length field uses Ao ~ Az, burst type uses A3, CAS latency (read 
latency from column address) use A4 ~ Aé, vendor specific 
options or test mode use A7 ~ As, A1o/AP ~ A12 and BA. The 
write burst length is programmed using Ag. A7 ~ As, A1o/AP ~ 
Ai2 and BA must be set to low for normal SDRAM operation. 
Refer to the table for specific codes for various burst length, 
burst type and CAS latencies. 


BANK ACTIVATE 


The bank activate command is used to select a random row in 
an idle bank. By asserting low on RAS and CS with desired row 
and bank address, a row access is initiated. The read or write 
operation can occur after a time delay of trcp(min) from the time 
of bank activation. tcp is an internal. timing parameter of 
SDRAM, therefore it is dependent on operating clock frequency. 
The minimum number of clock cycles required between bank 
activate and read or write command should be calculated by 
dividing trcp(min) with cycle time of the clock and then rounding 
off the result to the next higher integer. The SDRAM has two 
internal banks in the same chip and shares part of the internal 
circuitry to reduce chip area, therefore it restricts the activation 
of two banks simultaneously. Also the noise generated during 
sensing of each bank of SDRAM is high requiring some time for 
power supplies to recover before the other bank can be sensed 
reliably. taRD(min) specifies the minimum time required between 
activating different bank. The number of clock cycles required 
between different bank activation must be calculated similar to 
tRCD specification. The minimum time required for the bank to be 


active to initiate sensing and restoring the complete row of 
dynamic cells is determined by tRas(min). Every SDRAM bank 
activate command must satisfy tRas(min) specification before a 
precharge command to that active bank can be asserted. The 
maximum time any bank can be in the active state is determined 
by tRAs(max). The number of cycles for both trRas(min) and 
tRas(max) can be calculated similar to tRcD specification. 


BURST READ 


The burst read command is used to access burst of data on con- 
secutive clock cycles from an active row in an active bank. The 
burst read command is issued by asserting low on CS and RAS 
with WE being high on the positive edge of the clock. The bank 
must be active for at least tpcp(min) before the burst read com- 
mand is issued. The first output appears in CAS latency number 
of clock cycles after the issue of burst read command. The burst 
length, burst sequence and latency from the burst read com- 
mand is determined by the mode register which is already pro- 
grammed. The burst read can be initiated on any column 
address of the active row. The address wraps around if the initial 
address does not start from a boundary such that number of out- 
puts from each I/O are equal to the burst length programmed in 
the mode register. The output goes into high-impedance at the 
end of the burst, unless a new burst read was initiated to keep 
the data output gapless. The burst read can be terminated by 
issuing another burst read or burst write in the same bank or the 
other active bank or a precharge command to the same bank. 
The burst stop command is valid at every page burst length. 


BURST WRITE 


The burst write command is similar to burst read command and 
is used to write data into the SDRAM on consecutive clock 
cycles in adjacent addresses depending on burst length and 
burst sequence. By asserting low on CS, CAS and WE with valid 
column address, a write burst is initiated. The data inputs are 
provided for the initial address in the same clock cycle as the 
burst write command. The input buffer is deselected at the end 
of the burst length, even though the internal writing can be com- 
pleted yet. The writing can be completed by issuing a burst read 
and DQM for blocking data inputs or burst write in the same or 
another active bank. The burst stop command is valid at every 
burst length. The write burst can also be terminated by using 
DQM for blocking data and procreating the bank tRDL after the 
last data input to be written into the active row. See DQM 
OPERATION also. 
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DQM OPERATION 


The DQM is used to mask input and output operations. It works 
similar to OE during read operation and inhibits writing during 
write operation. The read latency is two cycles from DQM and 
zero cycle for write, which means DQM masking occurs two 
cycles later in read cycle and occurs in the same cycle during 
write cycle. DQM operation is synchronous with the clock. The 
DQM signal is important during burst interrupts of write with read 
or precharge in the SDRAM. Due to asynchronous nature of the 
internal write, the DQM operation is critical to avoid unwanted or 
incomplete writes when the complete burst write is not required. 
Please refer to DQM timing diagram also. 


PRECHARGE 

The precharge operation is performed on an active bank by 
asserting low on CS, RAS, WE and A10/AP with valid BA of the 
bank to be procharged. The precharge command can be 
asserted anytime after tRas(min) is satisfied from the bank active 
command in the desired bank. tre is defined as the minimum 
number of clock cycles required to complete row precharge is 
calculated by dividing trp with clock cycle time and rounding up 
to the next higher integer. Care should be taken to make sure 
that burst write is completed or DQM is used to inhibit writing 
before precharge command is asserted. The maximum time any 
bank can be active is specified by tRas(max). Therefore, each 
bank activate command. At the end of precharge, the bank 
enters the idle state and is ready to be activated again. Entry to 
Power down, Auto refresh, Self refresh and Mode register set 
etc. is possible only when both banks are in idle state. 


AUTO PRECHARGE 


The precharge operation can also be performed by using auto 
precharge. The SDRAM internally generates the timing to satisfy 
tRAS(min) and "tre" for the programmed burst length and CAS 
latency. The auto precharge command is issued at the same 
time as burst read or burst write by asserting high on A10/AP. If 
burst read or burst write by asserting high on A1o/AP, the bank is 
left active until a new command is asserted. Once auto 
precahrge command is given, no new commands are possible to 
that particular bank until the bank achieves idle state. 


BOTH BANKS PRECHARGE 

Both banks can be precharged at the same time by using Pre- 
charge all command. Asserting low on CS, RAS, and WE with 
high on A1o/AP after both banks have satisfied tras(min) 
requirement, performs precharge on both banks. At the end of 
tRP after performing precharge all, both banks are in idle state. 


AUTO REFRESH 


The storage cells of SDRAM need to be refreshed every 64ms 
to maintain data. An auto refresh cycle accomplishes refresh of 
a single row of storage cells. The internal counter increments 
automatically on every auto refresh cycle to refresh all the rows. 
An auto refresh command is issued by asserting low on CS, 
RAS and CAS with high on CKE and WE. The auto refresh com- 
mand can only be asserted with both banks being in idle state 
and the device is not in power down mode (CKE is high in the 
previous cycle). The time required to complete the auto refresh 
operation is specified by trFc(min). The minimum number of 
clock cycles required can be calculated by driving tRFc with 
clock cycle time and them rounding up to the next higher integer. 
The auto refresh command must be followed by NOP's until the 
auto refresh operation is completed. Both banks will be in the 
idle state at the end of auto refresh operation. The auto refresh 
is the preferred refresh mode when the SDRAM is being used 
for normal data transactions. The auto refresh cycle can be per- 
formed once in 15.6us or a burst of 4096 auto refresh cycles 
once in 64ms. 


SELF REFRESH 


The self refresh is another refresh mode available in the 
SDRAM. The self refresh is the preferred refresh mode for data 
retention and low power operation of SDRAM. In self refresh 
mode, the SDRAM disables the internal clock and all the input 
buffers except CKE. The refresh addressing and timing is inter- 
nally generated to reduce power consumption. 

The self refresh mode is entered from both banks idle state by 
asserting low on CS, RAS, CAS and CKE with high on WE. 
Once the self refresh mode is entered, only CKE state being low 
matters, all the other inputs including clock are ignored to remain 
in the self refresh. 

The self refresh is exited by restarting the external clock and 
then asserting high on CKE. This must be followed by NOP's for 
a minimum time of trFc before the SDRAM reaches idle state to 
begin normal operation. If the system uses burst auto refresh 
during normal operation, it is recommended to use burst 4096 
auto refresh cycles immediately after exiting self refresh. 
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BASIC FEATURE AND FUNCTION DESCRIPTIONS 


1. CLOCK Suspend 


1) Clock Suspended During Write (BL=4 


Internal 
CKE 


DQ(CL2) 
DQ(CL3) 


Not Written 


2. DQM Operation 


2) Clock Suspended During Read (BL=4) 


Te ep sled ea 
Go) : 


——— 


‘Maske by CKE 


STU. 


Suspended Dout 


1) Write Mask (BL=4) 


DQ(CL2) 
DQ(CL3) 


DQM to Data-in Mask = 0 


3) DQM with Clock Suspended (Full Page Read) Note 2 
CLK 


0 &) | @ 


WY 


DQ(CL2) 
DQ(CL3) 


2) Read Mask (BL=4) | 


DQM to Data-out Mask = 2 


. 


og ie le 
eo 


zB 


| HeZ« 


“Note : 1. CKE to CLK disable/enable = 1 CLK. 


2. DQM makes data out Hi-Z after 2CLKs which should masked by CKE " L" 


3. DQM masks both data-in and data-out. 
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3. CAS Interrupt (I) 
( : 


1) Read interrupted by Read (BL=4) 
ene ULE ee ey J 
wo: CAE) 


DQ(CL2) 


DQ(CL3) 


2) Write interrupted by Write (BL=2) 3) Write interrupted by Read (BL=2) 


- eo ea 
CMD | (wr Xwe) ' » (WRX RO ) : , | 


: ' “cob” Note 2. 3 : “ECD” Note : 
o OD | wexay 
Da Da(CL2) + i 


“ICDL {CDL DQ(CL3 : DAo $$ ( QBo } ( QB1) 
Note 3 ( ) ‘ a ! 
: -tCDL ; 
Note 3 


*Note: 1. By " Interrupt", It is meant to stop burst read/write by external command before the end of burst. 
By "CAS Interrupt", to stop burst read/write by CAS access ; read and write. 
2. teco : CAS to CAS delay. (=1CLK) 
3. tcpt : Last data in to new column address delay. (=1CLK) 
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4. CAS Interrupt (Il) : Read Interrupted by Write & DQM 


(a) CL=2, BL=4 


ek | [J pA) el LI LI LI = 
i) CMD | : (Ro \( wR) hs <4 Ho a 


(0) CLe3, BL=4 | | Se 
a ERE R eRe eg eee 
peMD 5) RD WR) oe eee 


DQM Pz T aan cane \ as rn Fie ——— a — 


ii) CMD 


DQM 


DQM 


Da 
iti) CMD 


DQM 


DQ 


iv) CMD 


DQM ! ; ; : ; ; : 
Dat —-—+(00 per (22 Xs X02 Bo) 


*Note : 1. To prevent bus contention, there should be at least one gap between data in and data out. 
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5. Write Interrupted by Precharge & DQM 


ae ree | dg 
ae oe ie 


DQM 


DQ 


Masked by DQM 


*Note : 1. To prevent bus contention, DQM should be issued which makes at least one gap between data in and data out. 
2. To inhibit invalid write, DQM should be issued. 
3. This precharge command and burst write command should be of the same bank, otherwise it is not precharge 
interrupt but only the other bank precharge of dual banks operation. 


6. Precharge 


1) Normal Write (BL=4) 2) Normal Read (BL=4) 


ace ae (PLA ei 
CMD | (wr) } ae cMD | (RO) | | | (PRE) 4 
Da SCICRCIETS : pala) §=+——.~{ ao KX a1 X a Kas } : : 


“ROL . 
Note 2 DQ(CL3) 


7. Auto Precharge 


— 


1) Normal Write (BL=4) 2) Normal Read (BL=4) 


“« TUUUUUL xx PUL 
a ee co es 
wa ery DacL3) + YE E\e)- 


t Note 3 
Auto Precharge Starts 


*Note : 1. tRoL : Last data in to row precharge delay 
2. Number of valid output data after row precharge : 1,2 for CAS Latency = 2, 3 respectively. 
3. The row active command of the precharge bank can be issued after tre from this point. 
The new read/write command of other activated bank can be issued from this point. 
At burst read/write with auto precharge, CAS interrupt of the same/other bank is illegal. 
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8. Burst Stop & Interrupted by Precharge 


1) Normal Write (BL=4) 2) Write Burst Stop (BL=8) 
CLK CLK | | 
cM ou | (wR) S| ee 
Dam DOM: 4 ee a ae 8 
; ' ' 4 ' YH: Yt 
ba Da +~{ bo X Ds X D2 X Ds NON 
—_——> —> : 
“tRDL Note1 ° ‘ : : : : “BDL Note 2 
3) Read Interrupted by Precharge (BL=4) 4) Read Burst Stop (BL=4) 


CLK | CLK | | | 


CMD CMD 


Da(CL2) 3 
paccts) paces) ++ {a { a 


DQ(CL2) 


9. MRS 


1) Mode Register Set 
1 Note 4 1 ' 
como: (eRe)! (uns) | (cr 


*Note: 1. trol: 1 CLK 
2. tapi : 1 CLK ; Last data in to burst stop delay. 
Read or write burst stop command is valid at every burst length. 
3. Number of valid output data after row precharge or burst stop : 1, 2 for CAS latency= 2, 3 respectiviely. 
4. PRE : Both banks precharge if necessary. 
MRS can be issued only at both banks precharge state. 
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10. Clock Suspend Exit & Power Down Exit 


1) Clock Suspend (=Active Power Down) Exit 2) Power Down (=Precharge Power Down) 
CLK ' 


CKE 6 Ft = = CKE 


Internal ied: 5 ; Internat 
CLK —— CLK! 


Re «EE — 


11. Auto Refresh & Self Refresh 


1) Auto Refresh & Self Refresh Note 3 


2) Self Refresh Note 8 


pe oe 


*Note : 1. Active power down : one or both banks active state. 

2. Precharge power down : both banks precharge state. 

3. The auto refresh is the same as CBR refresh of conventional DRAM. 
No precharge commands are required after auto refresh command. 
During trFc from auto refresh command, any other command can not be accepted. 

4. Before executing auto/self refresh command, both banks must be idle state. 

5. MRS, Bank Active, Auto/Self Refresh, Power Down Mode Entry. 

6. During self refreh mode, refresh interval and refresh operation are perfomed internally. 
After seif refresh entry, self refresh mode is kept while CKE is low. 
During self refresh mode, ail inputs expect CKE will be don't cared, and outputs will be in Hi-Z state. 
For the time interval of trrc from self refresh exit command, any other command can not be accepted. 
Before/After self refresh mode, burst auto refresh cycle (4096 cycles) is recommended. 
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12. About Burst Type Control 


At MRS A3 = "0". See the BURST SEQUENCE TABLE. (BL=4, 8) 
BL=1, 2, 4, 8 and full page. 


At MRS A3 = "1". See the BURST SEQUENCE TABLE. (BL=4, 8) 
BL=4, 8. At BL=1, 2 Interleave Counting = Sequential Counting 


Sequential! Counting 


Interleave Counting 


Every cycle Read/Write Command with random column address can realize Random 
Column Access. 
That is similar to Extended Data Out (EDO) Operation of conventional DRAM. 


Random column Access 
tccp = 1 CLK 


13. About Burst Length Control 


At MRS A2,1,0 = "000". 
At auto precharge, tras should not be violated. 


At MRS A2,1,0 = "001". 


1 


2 
Basic At auto precharge, tRAs should not be violated. 
MODE 4 At MRS A2,1,0 = "010". 
8 At MRS A2,1,0 = "011". 
FultPade At MRS A2,1,0 = "111". 
g At the end of the burst length, burst will be stop automatically. 
. At MRS Ag = "1". 
Special S on - 
MODE BRSW Read burst =1, 2, 4, 8, full page write Burst =1 
At auto precharge of write, tras should not be violated. 
Random Burst St teoL= 1, Valid DQ after burst stop is 1, 2 for CAS latency 2, 3 respectively 
MODE Motor Using burst stop command, any burst length control is possible. 


Before the end of burst, Row precharge command of the same bank stops read/write 
burst with Row precharge. 

tRoL= 1 with DQM, valid DQ after burst stop is 1, 2 for CAS latency 2, 3 respectively. 
During read/write burst with auto precharge, RAS interrupt can not be issued. 


RAS Interrupt 
(Interrupted by Precharge) 


Interrupt 
MODE 


Before the end of burst, new read/write stops read/write burst and starts new 
CAS Interrupt read/write burst. 
During read/write burst with auto precharge, CAS interrupt can not be issued. 
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FUNCTION TRUTH TABLE (TABLE 1) 


et cS | RAS | GAS ik: BA ADDR ACTION Note 
H X x x X a 
L H H H X NOP 
L H H L X ILLEGAL 2 
nae L H L x BA __| CA, Aro/AP | 
L L H H {| pA | RA 
L L H L_ | BA | AtaP_| 4 
L L L H ieee 
L L L L 
H Xx X X X NOP 
L H H H X NOP 
L H H L X ILLEGAL 2 
Row L H L H BA Begin Read ; latch CA ; determine AP 
Active L H L L BA Begin Write ; latch CA ; determine AP 
L L H H BA ILLEGAL 2 
L L H L BA Precharge 
L L L X X ILLEGAL Hi 
H X xX xX X NOP (Continue Burst to End --> Row Active) 
I L H H H | X NOP (Continue Burst to End --> Row Active) 
L H H L X Term burst --> Row active 
Read L H L H BA Term burst, New Read, Determine AP 
L H L L BA Term burst, New Write, Determine AP 3 
L L H H BA ILLEGAL f 2 
tL {| bc ff H L BA Term burst, Precharge timing for Reads 
L L L x X ILLEGAL 
H Xx X X Xx NOP (Continue Burst to End --> Row Active) 
L H H H X NOP (Continue Burst to End --> Row Active) 
L H H L X Term burst --> Row active 
ap Taian s : ra os 
Write L H L H BA CA, Aio/AP | Term burst, New read, Determine AP 3 
L H L L BA CA, A1o/AP | Term burst, New Write, Determine AP 3 
L L H H BA RA ILLEGAL 2 | 
L L H L BA A10/AP Term burst, precharge timing for Writes rl 3 
ea L | tL L xX | X ILLEGAL 
H xX x x X NOP (Continue Burst to End --> Precharge) 
: L | 4H H H X NOP (Continue Burst to End --> Precharge) 
Pe peak H H t X ILLEGAL 
Procharger lait H L X BA ILLEGAL ae 
L L H Xx BA ILLEGAL 2 
L L L X X ILLEGAL 
H X X X X NOP (Continue Burst to End --> Precharge) 
L NOP (Continue Burst to End --> Precharge) 
Write with 
Aue L H a X ILLEGAL 
Precharge L H L | xX BA CA, A10/AP | ILLEGAL 
L L H x BA RA, RAio | ILLEGAL 2 
L L L X X ILLEGAL 
H x x Xx X NOP --> Idle after tre 
L H H H X NOP --> Idle after tre | 
Pre- L H H L X ILLEGAL 2 
charging L H L X BA ILLEGAL 2 
L L H H BA ILLEGAL 2 
L L H L BA A10/AP NOP --> Idle after trpL 4 
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FUNCTION TRUTH TABLE (TABLE 1) 


[foun | OF | es | me | we || ame nero | | 
a 
eT xn > Rate aeries 
faerie [NOP > Row AoW ater | 

cow [fw | aw |. | x EV ee ame El 
advatng [1 [| | x ae 
L L 


*} 


X 
X 
Xx 
CA 
UA Fe) 
AwAP |iEGAL Tk 
MN WEGAL 7 
|NOP—>idieaftertrec | 
cea 
eiceaed 
aa 


PIRCEGAD rn tee ae nd 
|NOP=>Idleafter2clocks | 
| NOP=>idieafter2clocks | 
pueeGAL 

ae 


Refreshing L 


Register 
Accessing 


ILLEGAL 
ILLEGAL 


L Xx xX 


Abbreviations : RA = Row Address BA = Bank Address 
NOP = No Operation Command CA = Column Address AP = Auto Precharge 


*Note : 1. All entries assume the CKE was active (High) during the precharge clcok and the current clock cycle. 
2. Illegal to bank in specified state ; Function may be iegal in the bank indicated by BA, depending on the 
state of that bank. 
3. Must satisfy bus contention, bus turn around, and/or write recovery requirements. 
4. NOP to bank precharging or in idle state. May precharge bank indicated by BA (and A1o/AP). 
5. Illegal if any bank is not idle. 
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FUNCTION TRUTH TABLE (TABLE 2) 


as eS |e [ms [ee | we [wom | 
fe fli | def el Mss ac Ie cc INVADIDG, eee ee 

L - ho Xf kW, 4x [ea sotaetemn dean peewey f 6 

sep | | 4 | t | 4 | w | H | x | ExitseitRetesh—> idle after terc (ABI) | 6 | 
refresh |_t | H | t | H | w | ct [| x I[necer | 
pe We PP he he MEGA 

fee af Ee ee ee OAL 

poe | te | x | x | x | x {| x [Nop Maintain seifRefresh) ss | 

pH | x | x | x | x | x | x [inva | 

poe |] w# | aw |] x | x | x | x | exitPowerDown->aBl | 

poe | wh | tb | wh | wR | oH | x | exitPowerDown—>aBl TT 
Precharge | tb | H | t | H | H | t | x ([wtecme  — | 7 | 
Eo lee 1 SMa fe CE a a eM LEGA os ne ile 
eh Ghee yah. Sete th abs | oe: cee ee he SIRCEOALL = >. ee 
pe [| e | x | x [ x | x | x | Nop (Maintain tow PowerMode) | 

| HH | 4» | x | x | x | x | x [Refertotaier «| Sid 

pH [ « | w | x | x | x | x [EnterPowerDown sss || 
PH] ce | ec | wh | WH | | x | EnterPowerDown = | 

Peete he We | eo te |e eA 

cael Site Me Ee ee Se Te he | Re SEGAL a 

pH | te | tb | bt | wh | WH | RA [Row(@BankActve | | 

eee ale beri uli see ieee AE oe | Re NOR! Se poe oe ee eh | 

PH {| © fT eb tf be fT et | bt [| x [entersetfRefesh == | 

PH |] t {[ tc f{ te | t_ | t | opcode [Mode RegisterAccess | i 

pac ite | Be A Rees Me ee Kee Oe, NOR 2 2 ee ee | 
AnyStae | H | H | x | x | x | x |  X___| Referto Operations in Table 1 ie al 
otherthan| H | L | x | x | x | x | xX | BeginClockSuspendnertcyle | 9 ‘| 
listed (oc [| 4 | x | x | x | x | x | Exitclock suspend next cycle ae 
ee Maintain Cicok Suspend = 


Abbreviations : ABI = All Banks Idle, RA = Row Address 


*Note : 6. CKE low to high transition is asynchronous. 
7. CKE low to high transition is asynchronous if restarts internal clock. 
A minimum setup time 1CLK + tss must be satisfied before any command other than exit. 
8. Power down and self refresh can be entered only from the both banks idle state. 
9. Must be a legal command. 
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TIMING DIAGRAM - Il CMOS SDRAM 


Single Bit Read-Write-Read Cycle(Same Page) @CAS Latency=3, Burst Length=1 


14 15 «16 
CLOCK 


a 


_ amar 
ay | eae 


ADDR 


A1io/AP 


DQ 


Da ieee a 
n aeen 


Row Active Read Write Read Row Active 


Precharge 


WI), :Don’ t Care 
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*Note : 1. All inputs expect CKE & DQM can be don’ t care when CS is high at the CLK high going edge. 
2. Bank active & read/write are controlled by BA. 


3. Enable and disable auto precharge function are controlled by A10/AP in read/write command. 


Ex Disable auto precharge, leave bank A active at end of burst. 
°F [pete ter 
, lo | Enable auto precharge, precharge bank A at end of burst. 

1 Enable auto precharge, precharge bank B at end of burst. 


4. A10/AP and BA control bank precharge when precharge command is asserted. 


cs ee 


Both Banks 
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Power Up Sequence 


0 41° 72 13 «4 V5 46 47 (8 iS WO. 11 42 13 i4 45 16 47 #8 w9 


CLOCK I | | | | \ y | | \ i 
| ' ' | 1 | | ( 1 ' i} 1 | { t I | ' | | | 
1 I \ \ l ' { ' y \ \ 1 1 1 1 ' \ 1 \ 
' ' I ' \ i \ \ ' ' ! ! 1 \ i \ 1 \ \ 
CKE |! _— High levelis necessary I { ' ! \ \ 1 1 1 1 1 1 \ ' ! ' 
| ) ' ! 1 \ { ' 1 1 1 ' | 1 \ 
} \ 1 i I ! ' ' ' ' 1 I ' I ! 1 I 
( | f 1 { QD i ' i 
Gs: \i fi r\r fa ' \ \ bo \ or oe 1 ' ' eri ria 
\ ' { ! ! 1 \ 1 I { | 
' l I ' i 


RES | ea. cpa a ee i _ 


CAS 


eae 


ADDR TCE UE LE i EEE TEA ea 


BA ELEC ETE EXE, . JE, TT 


AnolAP — ZTE tm oe = ZL TE _ aa 


l 
i ! ! I | 
{ | | ' | i | | | I I ! i ! 
! 1 | 1 ! | | | ! ! ( i 
t i | | ! I 
' i 


High-Z 
DQ 


| t 
! | ! 
i ! ! | 
! 


1 7 ee a ee ee BR 


DQM High level is necessary ; 
1 ! ' 1 ! I I | | \ 
Precharge Auto Refresh Auto Refresh Mode Register Set 
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Row Active 
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ELECTRONICS 


TIMING DIAGRAM - Il CMOS SDRAM 


Read & Write Cycle at Same Bank @Burst Length=4 


en = = = 


CL=2 ! 
DQ 


CL=3 ; 


Row Active Read Precharge Row Active Write Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) 


Wf, - Don't care 


*Note: 1. Minimum row cycle times is required to complete internal DRAM operation. 
2. Row precharge can interrupt burst on any cycle. [CAS Latency - 1] number of valid output data 
is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok. 
3. Access time from Row active command. tcc *(trcD + CAS latency - 1) + tsac 
4. Ouput will be Hi-Z after the end of burst. (1,2, 4, 8 & Full page bit burst) 
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TIMING DIAGRAM - Il | CMOS SDRAM 


Page Read & Write Cycle at Same Bank @Burst Length=4 
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CL=3 | 3 : 1 : , Ga = dada ne Det 7a AQ 
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al 


pom aoe |) 


tT — | a 
t 1 | | | | 4 i} 1 1 1 ' t I t ‘ 
Row Active Read Read Write Write Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) 


VY, : Don't care 


*Note: 1. To write data before burst read ends, DQM should be asserted three cycle prior to write 
command to avoid bus contention. 
2. Row precharge will interrupt writing. Last data input, tro. before Row precharge, will be written. 
3. DQM should mask invalid input data on precharge command cycle when asserting precharge 
before end of burst. Input data after Row precharge cycle will be masked internally. 
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TIMING DIAGRAM - II CMOS SDRAM 


Page Read Cycle at Different Bank @Burst Length=4 
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Row Active Row Active Rea Read Read Rea Precharge 
(A-Bank) (B-Bank) (B-Bank) (A-Bank) (B-Bank) (A-Bank) (A-Bank) 
Read 
(A-Bank) 


WY, : Don't care 


“*Note: 1. CS can be don't cared when RAS, CAS and WE are high at the clock high going dege. 
2. To interrupt a burst read by row precharge, both the read and the precharge banks must be the same. 
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TIMING DIAGRAM - Il CMOS SDRAM 
Page Write Cycle at Different Bank @Burst Length=4 
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Row Active Row Active Write Write Precharge 
(A-Bank) (B-Bank) (B-Bank) (A-Bank) (Both Banks) 


Write Write 
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WY, : Don't care 


“Note: 1. To interrupt burst write by Row precharge, DQM should be asserted to mask invalid input data. 
2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same. 


PSAMSUNGg i 


ELECTRONICS 


TIMING DIAGRAM - Il CMOS SDRAM 


Read & Write Cycle at Different Bank @Burst Length=4 


10 11 «2 13 +4 «5 16 «7 18 1 fO 4 42 AB 44 «45 16 47 «f8 wo 
| J | i | i | | | k | 
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cg |} ul 1 (a5) ed 
pa ee ee ee ee ee Ge Oe ee ce 
cLs3 | t li t : i] 4 [ | | I | 
WE 
DQM A, 
f t f t f 
Row Active Read Precharge Write Read 
(A-Bank) — (A-Bank) (A-Bank) (B-Bank) (A-Bank) 
Row Active Row Active 
(B-Bank) (A-Bank) 


Wy : Don't care 


*Note: 1.tcpt should be met to complete write. 
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TIMING DIAGRAM - II CMOS SDRAM 
Read & Write Cycle with Auto Precharge @Burst Length=4 | 
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Row Active Read with Auto Precharge Write with Auto Precharge 
(A-Bank) Auto Precharge Start Point Auto Precharge Start Point 
: (A-Bank) (A-Bank) (B-Bank) (B-Bank) 
Row Active 
(B-Bank) 


Wf, < Don'tcare 


*Note: 1. tcp. should be controlled to meet minimum tras before internal precharge start. 
(In the case of Burst Length=1 & 2 and BRSW mode) 
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TIMING DIAGRAM - li CMOS SDRAM 


Clock Suspension & DQM Operation Cycle @CAS Latency=2, Burst Length=4 


10 41 #12 1:3 14 15 (6 G7? (8 i AO 44 42 43 14 «45 «46 #47 «38 «Se 
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wen (NR mea 
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Row Active Read Clock Read Write Write 
Suspension Read DQM | DaM | DQM 
Write 
Clock 
Suspension 
Yy_: Don't care 
*Note: 1.DQM is needed to prevent bus contention. 
Sa a a TA a a a TE 
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TIMING DIAGRAM - Il CMOS SDRAM 


Read Interrupted by Precharge Command & Read Burst Stop Cycle @Burst Length=Full page 
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Row Active Read Burst Stop Read Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) 


Wf, : Don't care 


*Note: 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 
2. About the valid DQs after burst stop, it is same as the case of RAS interrupt. 
Both cases are illustrated above timing diagram. See the label 1, 2 on them. 
But at burst write, Burst stop and RAS interrupt should be compared carefully. 
Refer the timing diagram of "Full page write burst stop cycle”. 
3. Burst stop is valid at every burst length. 
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ELECTRONICS 


TIMING DIAGRAM - Il CMOS SDRAM 


Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Burst Length=Full page 
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Yj, _: Don't care 


*Note: 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 
2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding 
memory cell. It is defined by AC parameter of tRoL. 
DQM at write interrupted by precharge command is needed to prevent invalid write. 
DQM should mask invalid input data on precharge command cycle when asserting precharge 
before end of burst. Input data after Row precharge cycle will be masked internally. 
3. Burst stop is valid at every burst length. 
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TIMING DIAGRAM - Il CMOS SDRAM 


Burst Read Single bit Write Cycle @Burst Length=2 
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Row Active Row Active Row Active Read Precharge 
(A-Bank) (B-Bank) (A-Bank) (A-Bank) (A-Bank) 
Write Write with 
(A-Bank) Read with Auto Precharge 
Auto Precharge (B-Bank) 


(A-Bank) 
Wf : Don’ t Care 


*Note: 1.BRSW modes is enabled by setting Ao "High" at MRS (Mode Register Set). 
At the BRSW Mode, the burst length at write is fixed to "1" regarediess of programmed burst length. 
2. When BRSW write command with auto precharge is executed, keep it in mind that tras should not be violated. 
Auto precharge is executed at the burst-end cycle, so in the case of BRSW write command, 
the next cycle starts the precharge. 
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TIMING DIAGRAM - II | CMOS SDRAM 


Active/Precharge Power Down Mode @CAS Latency=2, Burst Length=4 
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Precharge Row Active Read Precharge 
Power-down 
Entry 
Precharge Active Active 
Power-down Power-down Power-down 
Exit Entry Exit 
WY, : Don’ t Care 
*Note: 1. Both banks should be in idle state prior to entering precharge power down mode. 


2. CKE should be set high at least 1CLK + tss prior to Row active command. 
3. Can not violate minimum refresh specification. (64ms) 
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TIMING DIAGRAM - II CMOS SDRAM 
Self Refresh Entry & Exit Cycle 


9 #0 44 #2 #3 74 «+45 i6 47 48 49 
CLOCK i miner 
{ 


ote 
1 
} 


ptavaceeacata 
*Note 4 
! RFCmin 1» i | 
ecu | | ong 
a ff cee ce Oe a Sr ee AY 


RAS A. ee 
a LT ELT CT se 
oA Zl TELE (ila i anal SUEEOEEEEES 


1 eh 
oo} pete} be ooo 


™ V7 Tua ZT 2ST Lee RRERRE: 


2» LEE TEI IS 


Self Refresh Entry Self Refresh Exit Auto Refresh 


YY, . Don't care 


*Note: TO ENTER SELF REFRESH MODE 
1. CS, RAS & CAS with CKE should be low at the same clcok cycle. 
2. After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE. 
3. The device remains in self refresh mode as long as CKE stays "Low". 
cf.) Once the device enters self refresh mode, minimum tras is required before exit from self refresh. 
TO EXIT SELF REFRESH MODE 
4. System colck restart and be stable before returning CKE high. 
5. CS starts from high. 
6. Minimum trrc is required after CKE going high to complete self refresh exit. 
7. 4K cycle of burst auto refresh is required before self refresh entry and after self refresh exit if the system uses burst refresh. 
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TIMING DIAGRAM - Il 
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Mode Register Set Cycle 
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New Command 


YY, : Don't care 


* Both banks precharge should be completed before Mode Register Set cycle and auto refresh cycle. 


MODE REGISTER SET CYCLE 


“Note: 1.CS, RAS, CAS, & WE activation at the same clock cycle with address key will set internal mode register. 
2. Minimum 2 clock cycles should be met before new RAS activation. 


3. Please refer to Mode Register Set table. 
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KM44S16030A 


CMOS SDRAM 


4M x 4Bit x 4 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 
LVTTL compatible with multiplexed address 
Four banks operation 
MRS cycle with address key programs 
-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 
All inputs are sampled at the positive going edge of the system 
colck 
Burst Read Single-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 

The KM44S16030A is 67,108,864 bits synchronous high data 
rate Dynamic RAM organized as 4 x 4,194,304 words by 4 bits, 
fabricated with SAMSUNG's high performance CMOS technol- 
ogy. Synchronous design allows precise cycle control with the 
use of system clock [/O transactions are possible on every clcok 
cycle. Range of operating frequencies, programmable burst 
length and programmable latencies allow the same device to be 
useful for a variety of high bandwidth, high performance mem- 
ory system applications. 


ORDERING INFORMATION 


MAX Freq. 


54 
TSOP(II) 


5 ie LWE 
Data Input Register g 
| 3 «+~ LDQM 
Bank Select Ti, a [| 
x - 4M x 4 eo O 
=> ro) © = 
2 9 = | 4M x4 3 uel 
= wo c L y 
=> PEs ees Ee wo co) + «> DQi 
> | oOo ® a earner 4M x 4 > 2 
clk ——> & e3 8. 7 5 o 
g aS @ | __, 4M x 4 % s 
o £ 
ADD —» @ a | 
a 
z Column Decoder 
fal ; a 
yO 2) 
a 8 
a w — Latency & Burst Length 
3 I 
LCKE | Programming Register 
LRAS LCBR LWE | LCAS LWCBR LDQM 
Timing Register 
CLK CKE cs RAS CAS WE DQM 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM44S16030A CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


54PIN TSOP (I!) 
(400mil x 875mil) 
(0.8 mm PIN PITCH) 


Active on the positive going edge to sample all inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 


a 


: Enables write operation and row precharge. 
mene PaO Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Dan PRLO DUE MASK Blocks data input when DQM active. 


No Connection/ 
Reserved for Future Use 
ea” | | ia 
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KM44S16030A CMOS SDRAM 
ABSOLUTE MAXIMUM RATINGS 


Symbol 


P } 


Voltage on any pin relative to Vss 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 


v 
ee 
| 
E 


Note : 1. ViH(max) = 4.6V AC for pulse width = 10ns acceptable. 
2. ViL(min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV <= VIN = VoD + 0.3V, ail other pins are not under test = OV. 
4. Doutis disabled, OVS Vout = Vop. 


CAPACITANCE (von = 3.3V, Ta = 25°, f = 1MHz) 


Input capacitance (Ao ~ A11, BAo ~ BA1) 


Input capacitance 


(CLK, CKE, CS, RAS, CAS, WE &DQM) ~ 


Data input/output capacitance (DQo ~ DQ3) 2 
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KM44S16030A CMOS SDRAM 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
lec tre =tRe(min) 
lo. =O mA 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in power-down mode 


CKE=Vin(min), CS= Vin(min), tec = 15ns 


pcan Input signals are changed one time during 30ns 


Precharge Standby Current 
vanlenpeweldawn mace CKE= ViH(min), CLK ViL(max), tec = © 
Icc2NS : 
Input signals are stable 


Active Standby Current 
in power-down mode 


CKE2=Vin(min), CS= Vin(min), tec = 15ns 
Active Standby Current input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) 


lol. =O mA 
Operating Current Page Burst 
(Burst Mode) 2 Banks activated 

tccD = 2CLKs 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM44S16030AT-G** 
4. KM44S16030AT-F** 
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KM44S16030A CMOS SDRAM 


v 


oO 3.3V © Vit=1.4V 
> 12002 > 502 
> 


VOH (DC) = 2.4V, low = -2mA 


a a = ee * VoL (DC) = 0.4V, lol = 2mA 
870Q <— 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 
OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


y 


RAS to CAS delay 20 
Row precharge time 20 


Row active time 


7 
Col. address to col. address delay 
Number of valid , 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A new command may be given trec after self refresh exit. 
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KM44S16030A CMOS SDRAM 
AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


. CAS latency=3 
CLK cycle time 
CAS latency=2 
CLK to valid CAS latency=3 
Gutput delay: CAS latency=2 
CAS latency=3 
Output data 


hold time CAS latency=2 


= 
(9) 
io) 

nO 


ti 
> 
[o) 


CLK high pulse width 


i i | tcH | 
CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & t)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KM44S16030A CMOS SDRAM 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM44S16030AT-8 (Unit : number of clock) 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 


KM44S16030AT-10 (Unit : number of clock) 


[seve ison | 2 |e [+ 
oom iam) | 2 fs | 3 | 


KM44S16030AT-12 (Unit : number of clock) 


83MHz (12.0ns) 
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KM44S16030A CMOS SDRAM 
SIMPLIFIED TRUTH TABLE 


m 
= 
a 
fs 
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Precharge Power Down Mode 
Epes ee 
v 


ow ie eae See 
: 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


FReceter [Mode Regsterset [4 | x | [x | orcove | na 
Refresh bee 
[Bank Active &RowAdé. = | OH | X TL | EL | HH | xX | v | RowAddess | 
Read & Column ey 
aS bis 
Write & coum | 4 | 
is 
Ee a a 
Fa a Ra GR 

Clock Suspend or H L x a 
Active Power Down * Ped 
x x — 

L x | 

ai 

aa 

fod 

E24 


Note : 


= 


. OP Code : Operand Code 
Ao ~ Ai1 & BAo ~ BA1 : Program keys. (@MRS) 
. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 
. BAo ~ BA1: Bank select addresses. 
If both BAo and BAi are "Low’ at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BAtis "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is “Low’ at read, write, row active and precharge, bank C is selected. 
if both BAo and BA’ are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA‘ is ignored and all banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KM48S8030A CMOS SDRAM 


2M x 8Bit x 4 Banks Synchronous DRAM 


FEATURES GENERAL DESCRIPTION 

« JEDEC standard 3.3V power supply The KM48S8030A is 67,108,864 bits synchronous high data 

« LVTTL compatible with multiplexed address rate Dynamic RAM organized as 4 x 2,097,152 words by 8 bits, 

+ Four banks operation fabricated with SAMSUNG's high performance CMOS technol- 

« MRS cycle with address key programs ogy. Synchronous design allows precise cycle contro! with the 
-. CAS Latency (2 & 3) use of system clock I/O transactions are possible on every cicok 
-. Burst Length (1, 2, 4, 8 & full page) cycle. Range of operating frequencies, programmable burst 
-. Burst Type (Sequential & Interleave) length and programmable latencies allow the same device to be 

« Allinputs are sampled at the positive going edge of the system useful for a variety of high bandwidth, high performance mem- 
colck ory system applications. 

« Burst Read Single-bit Write operation 

+ DQM for masking ORDERING INFORMATION 


Auto & self refresh 
64ms refresh period (4K cycle) 


e 


KM48S8030AT-G/F8 125MHz 


54 
KM48S8030AT-G/F10 100MHz LVTTL | TSOP(II) 
KM48S8030AT-G/E12 83MHz | 


FUNCTIONAL BLOCK DIAGRAM 


—_————$—$+$ 
3 «7 LWE 
3 t— LDQM 
Bank Select 


DQi 


dW esues 
Jayng yndjno 


Jeyng Moy 
Jepooeg Moy 


Ja]UNOD Yyseadjey 


Column Decoder 


— Latency & Burst Length 


Programming Register 


Jaysibay sseippy 


JeyNg 9D 


LCKE 


LCAS 


| Timing Register | | 
i ie ee ee ee ee 
CLK CKE cS RAS CAS WE vom 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM48S8030A ; CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


54PIN TSOP (Il) 
(400mil x 875mil) 
(0.8 mm PIN PITCH) 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 


Row / column addresses are multiplexed on the same pins. 
parce Row address : RAo ~ RA11, column address : CAo ~ CAs 
= Selects bank to be activated during row address latch time. 
Ba! Baniesrieciiaeless Selects bank for read/write during column address latch time. 
rN Raw Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge 
D 


Cc 
Cc 
Cc 
R 


Clock Enable 
S 
Qo~7 


mn 


: Enables write operation and row precharge. 
me | ne epee Latches data in starting from CAS, WE active 
; Makes data output Hi-Z, tsHz after the colck and masks the output. 
foam a ae a os Blocks data input when DQM active. 


| DQo~7 Data Input/Output Data inputs/outputs are multiplexed on the same pins 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


Data Output Power/Ground nai power supply and ground for the output buffers to provide improved noise 
N.C/RFU No Connection/ This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 
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CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
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KM48S8030A CMOS SDRAM 
ABSOLUTE MAXIMUM RATINGS 


a re Pee ae 
Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 


Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


Short circuit current 


DC OPERATING CONDITIONS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70°C) 


Supply voltage Vpp, Vppa 


Output logic low voltage 


Input leakage current 


Output leakage current 


Note : 1. Vin(max) = 4.6V AC for pulse width < 10ns acceptable. 
2. ViL(min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV = Vin S VoD + 0.3V, all other pins are not under test = OV. 
4. Doutis disabled, OVS Vout = Vpp. 


CAPACITANCE (von = 3.3V, Ta = 25, f = 1MHz) 


Input capacitance (Ao ~ A11, BAo ~ BA1) 


Input capacitance peat 
(CLK, CKE, CS, RAS, CAS, WE & DQM) 


PSimsuNig - 
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KM48S8030A CMOS SDRAM 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Operating Current el rath oan 
See ange) Icct tro=tre(min) - 130 | 115 mA | 1 
(One Bank Active) lol =0 mA 
Precharge Standby Current CKE = ViL(max), tec = 15ns . mA 
in power-down mode CKE & CLK< ViL(max), tec = © 


CKE=ViH(min), CS= Vin(min), tcc = 15ns 
Input signals are changed one time during 30ns 


Precharge Standby Current 


in non power-down mode CKE = Vin(min), CLK< ViL(max), tec = 2 
Input signals are stable 


Active Standby Current Icc3P CKE = ViL(max), tec = 15ns 


Icc2NS 


in power-down mode IccaPS_ | CKE & CLK<ViL(max), tec = © 


locaN CKE2ViH(min), CS= Vix(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode = 
(One Bank Active) lccaNS CKE= ViH(min), CLK S Vit(max), tec = 9° 


Input signals are stable 


lol. =OmA 
Operating Current Page Burst 
(Burst Mode) 2 Banks activated 

tccD = 2CLKs 


CKES0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM48S8030AT-G** 
4. KM48S8030AT-F** 


en _ 
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KM48S8030A CMOS SDRAM 


Input rise and fall time tr/th=1/1 
Output timing measurement reference level 
Output load condition See Fig. 2 


3.3V | Vtt=1.4V 
S 42002 S 502 
a en, ee ‘ VOH (DC) = 2.4V, loH = -2mA Sit 
Output ¢ J VoL (DC) = 0.4V, lot = 2mA utput 
B70Q2 = SOpF 50pF 
4 WY 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 
OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


mete 


Feonn |e | a |» | m | + 
Freon | af fa me 
[aemm [a | a | | | 
Pease |e | 50 


tccD(min) 


Number of valid CAS latency=3 
OuIpUL date CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trFc after self refresh exit. 


ex . 
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KM48S8030A CMOS SDRAM 


Nh 


F CAS latency=3 
CLK cycle time tec 
CAS latency=2 
CLK to valid CAS latency=3 
output delay CAS latency=2 
Output data CAS latency=3 
hold time CAS latency=2 


CLK low pulse width 
i 


ot 

on 
i 

(o) 


CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than ins, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KM48S8030A CMOS SDRAM 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM48S8030AT-8 , (Unit : number of clock) 


60MHz (16.7ns 


eau (i20n6) | 3 | 8 | 5 _| 


Toone ez) | a | « | « 
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KM48S8030A CMOS SDRAM 
SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh 
Self 
Refresh i 


Column Address 
we 
Column Address 


Burst Stop 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


Be 


Fle 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
Note : 1. OP Code : Operand Code 
Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 
Anew command can be issued after 2 CLK cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical. precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at all banks precharge state. 
4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA1 are “Low” at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
lf both BAo is "High" and BA1 is "Low' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA‘? is ignored and all banks are selected. 
. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KM416S4030A 


1M x 16Bit x 4 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 
LVTTL compatible with multiplexed address 
Four banks operation 
MRS cycle with address key programs 
-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 
All inputs are sampled at the positive going edge of the system 
colck 
Burst Read Single-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


« 


° 


e 


FUNCTIONAL BLOCK DIAGRAM 


CMOS SDRAM 


GENERAL DESCRIPTION 


The KM416S4030A is 67,108,864 bits synchronous high data 
rate Dynamic RAM organized as 4 x 1,048,576 words by 16 
bits, fabricated with SAMSUNG's high performance CMOS 
technology. Synchronous design allows precise cycle control 
with the use of system clock I/O transactions are possible on 
every clcok cycle. Range of operating frequencies, programma- 
ble burst length and programmable latencies allow the same 
device to be useful for a variety of high bandwidth, high perfor- 
mance memory system applications. 


ORDERING INFORMATION 


eq. | interface | Sashes 


“KM416S4030AT-G/F8 ~425MHz 
KM416S4030AT-G/F10 100MHz LVTTL oe (I!) 
KM416S4030AT-G/F 12 83MHz 


e+— LWE 


Data Input Register 


Bank Select 


ae LDQM 


a a 
J04}U0D O/I 


= fe) @ = 
2 Q = 1M x 16 z sc) 
> 2 ge ee eae @ = k L+ DQi 
a 9 § 2 1M x 16 2 2 
CcLK——» 8 cn a 
8 a ® 1Mx 16 a s 
ADD ase 
Q 
ao 
a 


4ayNg “|0D 


LCKE 


Column Decoder 


Latency & Burst Length 


Programming Register 


LRAS LCBR  LWE iin 


LDQM 


| Timing Register 


ia on 


i ae eee ae il 


CLK CKE Cs RAS CAS 


ie” 
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L(U)DQM 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM416S4030A CMOS SDRAM 
PIN CONFIGURATION (TOP VIEW) 


54PIN TSOP (II) 
(400mil x 875mil) 
(0.8 mm PIN PITCH) 


PIN FUNCTION DESCRIPTION 


System Clock 


input eunction 
Active on the positive going edge to sample all inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and L(U)DQM 


Masks system colck to freeze operation from the next clock cycle. 
Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 


LK 
S 
KE 
S 
S 
U) 


Chip Select 


Row / column addresses are multiplexed on the same pins. 


cone Row address : RAo ~ RA11, column address : CAo ~ CA7 


Cc 

Cc 

Cc 
Address 

BAo ~ BA1 Bank Select Address 

RA 

CA 

L( 


Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address {atch time. 


Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


Row Address Strobe 
Column Address Strobe 
Write Enable 

Data Input/Output Mask 


Data Input/Output 


Power Supply/Ground Power and ground for the input buffers and the core logic. 


Data Output Power/Ground seater aia supply and ground for the output buffers to provide improved noise 


N.C/RFU No Connection/ This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 
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Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 


a 


AW : 
=: 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when L(U)DQM active. 


Data inputs/outputs are multiplexed on the same pins. 


ELECTRONICS 


KM416S4030A CMOS SDRAM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss VIN, VouT -1.0~46 
Vpp, VDDQ -1.0~4.6 


ee 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70) 


Note : 1. ViIH(max) = 4.6V AC for pulse width < 10ns acceptable. 
2. ViL(min) = -1.5V AC for pulse width <= 10ns acceptable. 
3. Any input OV < VIN S Vop + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OV <= Vout < Vop. 


CAPACITANCE (vpn = 3.3V, Ta = 25°, f = 1MHz) 


Input capacitance 


(CLK, CKE, CS, RAS, CAS, WE & L(U)DQM) 


Data input/output capacitance (DQo ~ DQ15) 


PSimsuNig m 
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KM416S4030A 


CMOS SDRAM 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70) 


Operating Current 


(One Bank Active) lect 


Precharge Standby Current 
in power-down mode 


Precharge Standby Current 


in non power-down mode 
Icc2NS 


Active Standby Current lecaP 
in power-down mode lecaPS 


Active Standby Current loc3N 
in non power-down mode 
(One Bank Active) loc3NS 


Operating Current 
(Burst Mode) 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM416S4030AT-G** 
4, KM416S4030AT-F** 


Burst Length =1 
tRc 2 trc(min) 
lor =O mA 


CKE=Vix(min), CS= Vix(min), tec = 15ns 
Input signals are changed one time during 30ns 


CKE=ViH(min), CLK S Vit(max), tec = % 
Input signals are stable 


CKE & CLKS ViL(max), tec = 9 


CKE= ViH(min), CS = Vin(min), tec = 15ns 
Input signals are changed one time during 30ns 


CKE 2 Vin(min), CLK S Vit(max), tec = °° 
Input signals are stable 


lol =0 mA 

Page Burst 

2 Banks activated 
tccbD = 2CLKs 


Pramainad 
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KM416S4030A CMOS SDRAM 
AC OPERATING TEST CONDITIONS (vpb = 3.3V+0.3V, Ta = 0 to 70°) 


Pineutiseanctahine iw Cd 
Foupittadconaton ———SSSSC*iSCSCSC*~‘“‘*‘“‘ RW CCdECSCSC*d 


3.3V 


1200.2 


Output o-—————e—-6 - - - - - - i VoH (DC) = 2.4V, loH = -2mA 
me VoL (DC) = 0.4V, lo. = 2mA 


5S0pF 5OpF 


8702 = 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


7 
Col. address to col. address delay 
Number of valid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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ELECTRONICS 


KM416S4030A | CMOS SDRAM 
AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


: CAS latency=3 
CLK cycle time tcc 
CAS latency=2 


CLK to valid CAS latency=3 
output delay CAS latency=2 
Output data CAS latency=3 
hold time CAS latency=2 


CLK high pulse width 


CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KM416S4030A | CMOS SDRAM 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM416S4030AT-8 (Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.Ons) 


KM416S4030AT-10 


KM416S4030AT-12 (Unit : number of clock) 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 


60MHz (16.7ns) 


50MHz (20.0ns) 
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KM416S4030A CMOS SDRAM 
SIMPLIFIED TRUTH TABLE 


Px | ercone | na 
Xx Xx 

ee 

a: 


Row Address 
Address 
H 


Register Mode Register Set 
Auto Refresh 


Refresh Self 
Refresh 


m 
ae 
~~ jk 
& 


Bank Active & Row Addr. 


Read & 


Column Address | A 4, Precharge Enable 


Auto Precharge Disable 


Write & 


Column Address Auto Precharge Enable 


Auto Precharge Disable 


rc 


Burst Stop 


Bank Selection 
Precharge 
All Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


a 


x< 


No Operation Command 


=| 
Be 


[=| 
= || 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
Note : 1. OP Code : Operand Code 
Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 
2. MRS can be issued onfy at all banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at all banks precharge state. 
4, BAo ~ BA1 : Bank select addresses. 
lf both BAo and BA‘ are "Low’ at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA‘ is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low’ at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
if A10/AP is "High" at row precharge, BAo and BAt is ignored and all banks are selected. 
During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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DEVICE OPERATIONS - Ill 


CMOS SDRAM 


MODE REGISTER FIELD TABLE TO PROGRAM MODES 


Register Programmed with MRS 


CAS Latency Burst Length 


"0 [0 | Mode RegisterSet_| 0 | 


Reserved 


0 [Reserved] 0 | Sequental | 0 | 0 | 0. 
er) 


Reserved 


Reserved 


Length 


Burst 


Single Bit 


POWER UP SEQUENCE 


1. Apply power and start clock, Attempt to maintain CKE="H", DQM="H" and the other pins are NOP condition at the inputs. 


Full Page Length : x4 (1024), x8 (512), x16 (256) 


2. Maintain stable power, stable clock and NOP input condition for a minimum of 200us. 
3. Issue precharge commands for all banks of the devices. 


4. Issue 2 or more auto-refresh commands. 


5. Issue a mode register set command to initialize the mode register. 
cf.) Sequence of 4 & 5 is regardless of the order. 


The device is now ready for normal operation. 


Note: 1. If Agis high during MRS cycle, “Burst Read Single Bit Write" function will be enabled. 
2. RFU (Reserved for future use) should stay "0" during MRS cycle. 


Reserved 


Reserved 
Reserved 


Full Page 


Reserved 


a? 
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CMOS SDRAM 


DEVICE OPERATIONS - Ill 


= 4) 


BURST SEQUENCE (BURST LENGTH 


= 8) 


BURST SEQUENCE (BURST LENGTH 
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DEVICE OPERATIONS - Ili 


CMOS SDRAM 


DEVICE OPERATIONS 


CLOCK (CLK) 


The clock input is used as the reference for all SDRAM opera- 
tions. All operations are synchronized to the positive going edge 
of the clock. The clock transitions must be monotonic between 
Vit and Viv. During operation with CKE high all inputs are 
assumed to be in valid state (low or high) for the duration of set- 
up and hold time around positive edge of the clock for proper 
functionality and Icc specifications. 


CLOCK ENABLE (CKE) 


The clock enable(CKE) gates the clock onto SDRAM. If CKE 
goes low synchronously with clock (set-up and hold time same 
as other inputs), the internal clock is suspended from the next 
clock cycle and the state of output and burst address is frozen 
as long as the CKE remains low. All other inputs are ignored 
from the next clock cycle after CKE goes low. When ail banks 
are in the idle state and CKE goes low synchronously with clock, 
the SDRAM enters the power down mode from the next clock 
cycle. The SDRAM remains in the power down mode ignoring 
the other inputs as long as CKE remains low. The power down 
exit is synchronous as the internal clock is suspended. When 
CKE goes high at least "1CLK + tss" before the high going edge 
of the clock, then the SDRAM becomes active from the same 
clock edge accepting all the input commands. 


BANK ADDRESSES (BAO ~ BA1) 


: In case x 4 


This SDRAM is organized as four independent banks of 
4,194,304 words x 4 bits memory arrays. The BAo ~ BA1 inputs 
are latched at the time of assertion of RAS and CAS to select 
the bank to be used for the operation. The bank addresses BAo 
~ BA1 are latched at bank active, read, write, mode register set 
and precharge operations. 


:In case x 8 


This SDRAM is organized as four independent banks of 
2,097,152 words x 8 bits memory arrays. The BAo ~ BA inputs 
are latched at the time of assertion of RAS and CAS to select 
the bank to be used for the operation. The bank addresses BAo 
~ BA1 are latched at bank active, read, write, mode register set 
and precharge operations. 


In case x 16 


This SDRAM is organized as four independent banks of 
1,048,576 words x 16 bits memory arrays. The BAo ~ BA1 inputs 
are latched at the time of assertion of RAS and CAS to select 
the bank to be used for the operation. The bank addresses BAo 
~ BA1 are latched at bank active, read, write, mode register set 
and precharge operations. 


ADDRESS INPUTS (AO ~ A11) 
: In case x 4 


The 22 address bits are required to decode the 4,194,304 word 
locations are multiplexed into 12 address input pins (Ao ~ A11). 
The 12 bit row addresses are latched along with RAS and BAo ~ 
BAi during bank activate command. The 10 bit column 
addresses are latched along with CAS, WE and BAo ~ BA dur- 
ing read or write command. 


i In case x 8 


The 21 address bits are required to decode the 2,097,152 word 
locations are multiplexed into 12 address input pins (Ao ~ A11). 
The 12 bit row addresses are latched along with RAS and BAo ~ 
BAt1 during bank activate command. The 9 bit column addresses 
are latched along with CAS, WE and BAo ~ BA1 during read or 
write command. 


: In case x 16 

The 20 address bits are required to decode the 1,048,576 word 
locations are multiplexed into 12 address input pins (Ao ~ A11). 
The 12 bit row addresses are latched along with RAS and BAo ~ 
BA during bank activate command. The 8 bit column addresses 
are latched along with CAS, WE and BAo ~ BA1 during read or 
write command. 


NOP and DEVICE DESELECT 

When RAS, CAS and WE are high, the SDRAM performs no 
operation (NOP). NOP does not initiate any new operation, but 
is needed to complete operations which require more than sin- 
gle clock cycle like bank activate, burst read, auto refresh, etc. 
The device deselect is also a NOP and is entered by asserting 
CS high. CS high disables the command decoder so that RAS, 
CAS, WE and all the address inputs are ignored. 


POWER-UP 
1. Apply power and start clock, Attempt to maintain CKE="H", 


DQM= "H" and the other pins are NOP condition at the 
inputs. 

2. Maintain stable power, stable clock and NOP input condition 
for a minimum of 200us. 

3. Issue precharge commands for both banks of the devices. 

. Issue 2 or more auto-refresh commands. 

5. Issue a mode register set command to initialize the mode 
register. 
cf.) Sequence of 4 & 5 is regardless of the order. 


b 


The device is now ready for normal operation. 
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DEVICE OPERATIONS - Ill 


CMOS SDRAM 


DEVICE OPERATIONS (Continued) 


MODE REGISTER SET (MRS) 


The mode register stores the data for controlling the various 
operating modes of SDRAM. It programs the CAS latency, burst 
type, burst length, test mode and various vendor specific options 
to make SDRAM useful for variety of different applications. The 
default value of the mode register is not defined, therefore the 
mode register must be written after power up to operate the 
SDRAM. The mode register is written by asserting low on CS, 
RAS, CAS and WE (The SDRAM should be in active mode with 
CKE already high prior to writing the mode register). The state of 
address pins Ao ~ A11 and BAo ~ BA1 in the same cycle as CS, 
RAS, CAS and WE going low is the data written in the mode 
register. Two clock cycles is required to complete the write in the 
mode register. The mode register contents can be changed 
using the same command and clock cycle requirements during 
operation as long as all banks are in the idle state. The mode 
register is divided into various fields depending on functionality. 
The burst length field uses Ao ~ A2, burst type uses A3, CAS 
latency (read latency from column address) use A4 ~ Aé, vendor 
specific options or test mode use A7 ~ As, A1o/AP ~ A11 and BAo 
~ BA1. The write burst length is programmed using Ag. Az ~ As, 
A1o/AP ~ A11 and BAo ~ BA1 must be set to low for normal 
SDRAM operation. Refer to the table for specific codes for vari- 
ous burstlength, burst type and CAS latencies. 


BANK ACTIVATE 


The bank activate command is used to select a random row in 
an idle bank. By asserting low on RAS and CS with desired row 
and bank address, a row access is initiated. The read or write 
operation can occur after a time delay of trcp(min) from the time 
of bank activation. tkcD is an internal. timing parameter of 
SDRAM, therefore it is dependent on operating clock frequency. 
The minimum number of clock cycles required between bank 
activate and read or write command should be calculated by 
dividing tRcD(min) with cycle time of the clock and then rounding 
off the result to the next higher integer. The SDRAM has four 
internal banks in the same chip and shares part of the internal 
circuitry to reduce chip area, therefore it restricts the activation 
of four banks simultaneously. Also the noise generated during 
sensing of each bank of SDRAM is high requiring some time for 
power supplies to recover before another bank can be sensed 
reliably. tRRD(min) specifies the minimum time required between 
activating different bank. The number of clock cycles required 
between different bank activation must be calculated similar to 
tRceD specification. The minimum time required for the bank to be 


active to initiate sensing and restoring the complete row of 
dynamic cells is determined by trRas(min). Every SDRAM bank 
activate.command must satisfy tRas(min) specification before a 
precharge command to that active bank can be asserted. The 
maximum time any bank can be in the active state is determined 
by tRAS(max). The number of cycles for both tras(min) and 
trRas(max) can be calculated similar to tcD specification. 


BURST READ 


The burst read command is used to access burst of data on con- 
secutive clock cycles from an active row in an active bank. The 
burst read command is issued by asserting low on CS and RAS 
with WE being high on the positive edge of the clock. The bank 
must be active for at least tpcp(min) before the burst read com- 
mand is issued. The first output appears in CAS latency number 
of clock cycles after the issue of burst read command. The burst 
length, burst sequence and latency from the burst read com- 
mand is determined by the mode register which is already pro- 
grammed. The burst read can be initiated on any column 
address of the active row. The address wraps around if the initial 
address does not start from a boundary such that number of out- 
puts from each I/O are equal to the burst length programmed in 
the mode register. The output goes into high-impedance at the 
end of the burst, unless a new burst read was initiated to keep 
the data output gapless. The burst read can be terminated by 
issuing another burst read or burst write in the same bank or the 
other active bank or a precharge command to the same bank. 
The burst stop command is valid at every page burst length. 


BURST WRITE 


The burst write command is similar to burst read command and 
is used to write data into the SDRAM on consecutive clock 
cycles in adjacent addresses depending on burst length and 
burst sequence. By asserting low on CS, CAS and WE with valid 
column address, a write burst is initiated. The data inputs are 
provided for the initial address in the same clock cycle as the 
burst write command. The input buffer is deselected at the end 
of the burst length, even though the internal writing can be com- 
pleted yet. The writing can be completed by issuing a burst read 
and DQM for blocking data inputs or burst write in the same or 
another active bank. The burst stop command is valid at every 
burst length. The write burst can also be terminated by using 
DQM for blocking data and procreating the bank trot after the 
last data input to be written into the active row. See DQM 
OPERATION aiso. 
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DEVICE OPERATIONS - Ill 


CMOS SDRAM 


DEVICE OPERATIONS (Continued) 


DQM OPERATION 


The DQM is used to mask input and output operations. It works 
similar to OE during read operation and inhibits writing during 
write operation. The read latency is two cycles from DQM and 
zero cycle for write, which means DQM masking occurs two 
cycles later in read cycle and occurs in the same cycle during 
write cycle. DQM operation is synchronous with the clock. The 
DQM signal is important during burst interrupts of write with read 
or precharge in the SDRAM. Due to asynchronous nature of the 
internal write, the DQM operation is critical to avoid unwanted or 
incomplete writes when the complete burst write is not required. 
Please refer to DQM timing diagram also. 


PRECHARGE 


The precharge operation is performed on an active bank by 
asserting low on CS, RAS, WE and A1o/AP with valid BAo ~ BA1 
of the bank to be procharged. The precharge command can be 
asserted anytime after tRas(min) is satisfied from the bank active 
command in the desired bank. tre is defined as the minimum 
number of clock cycles required to complete row precharge is 
calculated by dividing trp with clock cycle time and rounding up 
to the next higher integer. Care should be taken to make sure 
that burst write is completed or DQM is used to inhibit writing 
before precharge command is asserted. The maximum time any 
bank can be active is specified by tras(max). Therefore, each 
bank activate command. At the end of precharge, the bank 
enters the idle state and is ready to be activated again. Entry to 
Power down, Auto refresh, Self refresh and Mode register set 
etc. is possible only when all banks are in idle state. 


AUTO PRECHARGE 


The precharge operation can also be performed by using auto 
precharge. The SDRAM internally generates the timing to satisfy 
tRAs(min) and "trp" for the programmed burst length and CAS 
latency. The auto precharge command is issued at the same 
time as burst read or burst write by asserting high on A10/AP. If 
burst read or burst write by asserting high on A10/AP, the bank is 
left active until a new command is asserted. Once auto 
precahrge command is given, no new commands are possible to 
that particular bank until the bank achieves idle state. 


BOTH BANKS PRECHARGE 

Both banks can be precharged at the same time by using Pre- 
charge all command. Asserting low on CS, RAS, and WE with 
high on A1o/AP after all banks have satisfied tras(min) require- 
ment, performs precharge on all banks. At the end of trp after 
performing precharge all, all banks are in idle state. 


AUTO REFRESH 


The storage cells of SDRAM need to be refreshed every 64ms 
to maintain data. An auto refresh cycle accomplishes refresh of 
a single row of storage cells. The internal counter increments 
automatically on every auto refresh cycle to refresh all the rows. 
An auto refresh command is issued by asserting low on CS, 
RAS and CAS with high on CKE and WE. The auto refresh com- 
mand can only be asserted with both banks being in idle state 
and the device is not in power down mode (CKE is high in the 
previous cycle). The time required to complete the auto refresh 
operation is specified by tRFc(min). The minimum number of 
clock cycles required can be calculated by driving tRFc with 
clock cycle time and them rounding up to the next higher integer. 
The auto refresh command must be followed by NOP's until the 
auto refresh operation is completed. All banks will be in the idle 
state at the end of auto refresh operation. The auto refresh is the 
preferred refresh mode when the SDRAM is being used for nor- 
mal data transactions. The auto refresh cycle can be performed 
once in 15.6us or a burst of 4096 auto refresh cycles once in 
64ms. 


SELF REFRESH 


The self refresh is another refresh mode available in the 
SDRAM. The self refresh is the preferred refresh mode for data 
retention and low power operation of SDRAM. In self refresh 
mode, the SDRAM disables the internal clock and all the input 
buffers except CKE. The refresh addressing and timing is inter- 
nally generated to reduce power consumption. 

The self refresh mode is entered from all banks idle state by 
asserting low on CS, RAS, CAS and CKE with high on WE. 
Once the self refresh mode is entered, only CKE state being low 
matters, all the other inputs including clock are ignored to remain 
in the self refresh. 

The self refresh is exited by restarting the external clock and 
then asserting high on CKE. This must be followed by NOP's for 
a minimum time of trFc before the SDRAM reaches idle state to 
begin normal operation. If the system uses burst auto refresh 
during normal operation, it is recommended to use burst 4096 
auto refresh cycles immediately after exiting self refresh. 
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BASIC FEATURE AND FUNCTION DESCRIPTIONS 


1. CLOCK Suspend 


1) Clock Suspended During Write (BL=4 2) Clock Suspended During Read (BL=4) 
A © | ce ! a oe : 


Masked by CKE : : ; ‘Maskell by CKE 


CKE 


Internal 
CKE 


eee 2 Gao 
ns foo! oot 


Not Written Suspended Dout 


2. DQM Operation 


1) Write Mask (BL=4) 2) Read Mask (BL=4) 
CLK 
CMD 
DQM 
paciz9 +(nYn VY {bs}; — 
Da(cs) oe Ke Xe) 


DQM to Data-in Mask = 0 DQM to Data-out Mask = 2 


3) DQM with Clock Suspended (Full Page Read) Note 2 


~ © @ gz @ 
DQ(CL2) 
DQ(CL3) 


*Note : 1. CKE to CLK disable/enable = 1CLK. 
2. DQM makes data out Hi-Z after 2CLKs which should masked by CKE " L" 
3. DQM masks both data-in and data-out. 
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3. CAS Interrupt (I) 


| 


Note 1 
1) Read interrupted by Read (BL=4) 


CMD : : 
noo - : 
pa(ct2) hey 


2) Write interrupted by Write (BL=2) 3) Write interrupted by Read (BL=2) 
CLK | | ee 
CMD (wm )iwe) : 


" : Note 2 


| OG) | : ee ve 


pa -—(bAa\(Dee{De)——_daxera 


“DL . 
Note 3 


‘ 
' 
’ 
' 
' 
‘ 
1 
' 
' 
t 
t 


*Note : 1. By " Interrupt", It is meant to stop burst read/write by external command before the end of burst. 
By “CAS interrupt’, to stop burst read/write by CAS access ; read and write. 
2. tecp : CAS to CAS delay. (=1CLK) 
3. tcpL : Last data in to new column address delay. (=1CLK) 
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DEVICE OPERATIONS - Ill CMOS SDRAM 


4. CAS Interrupt (Il) : Read Interrupted by Write & DQM 


(a) CL=2, BL=4 
a LLL 
pom}; (roXwR) 


DQM 


DQ 


iii) CMD 


DQM 
DQ 


iv) CMD 


DQM 
DQ 


(b) CL=3, BL=4 
cLK | | | | | 


i) CMD 


Dam 
Da 
ii) CMD 
DQM 
Da 


ili) CMD 


ili) CMD 


DQM 
DQ 


iv) CMD 


HiZ 


‘ t ' a ' 
' 7 t U ' 
nage (Do _D1 X Da X De 


eee 


*Note : 1. To prevent bus contention, there should be at least one gap between data in and data out. 
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5. Write Interrupted by Precharge & DQM 


CLK 


CMD 


DQM 


DQ 


1 
1 
1 
1 
1 
\ 
1 
4 
t 
‘ 
1 
t 
‘ 


Masked by DQM 


*Note : 1. To prevent bus contention, DQM should be issued which makes at least one gap between data in and data out. 
2. To inhibit invalid write, DQM should be issued. 
3. This precharge command and burst write command should be of the same bank, otherwise it is not precharge 
interrupt but only another bank precharge of four banks operation. 


6. Precharge 


1) Norma! Write (BL=4) 2) Normal Read (BL=4) 


oo GO ww) 


pares) +1 {onan Yar Yas) 


DQ(CL3) 


7. Auto Precharge 


1) Normal Write (BL=4) 2) Normal Read (BL=4) 
CLK BepERERETEge CLK | 
or emo | (Wa) 
DQ | ) : DQ(CL2) , 

shpat DQ(CL3) +++ Do X Dt X D2 Ds }= 


' ' ' J ' t 1 
: Note 3 
Auto Precharge Starts 


J 
*Note : 1. tRoL : Last data in to row precharge delay 
2. Number of valid output data after row precharge : 1,2 for CAS Latency = 2, 3 respectively. 
3. The row active command of the precharge bank can be issued after trp from this point. 
The new read/write command of other activated bank can be issued from this point. 
At burst read/write with auto precharge, CAS interrupt of the same/another bank is illegal. 
187 


ELECTRONICS 


DEVICE OPERATIONS - Ill CMOS SDRAM 


8. Burst Stop & Interrupted by Precharge 


1) Normal Write (BL=4) 2) Write Burst Stop (BL=8) 
CLK CLK 


CMD | CMD 


DaM DaM st ‘a 


5a pa (oo ov (oe os BD 


tRDL Note 1 ‘tBDL Note 2 


3) Read Interrupted by Precharge (BL=4) 4) Read Burst Stop (BL=4) 
CLK CLK 
CMD CMD 
DQ(CL2) DQ(CL2) 


DQ(CL3) * DQ(CL3) 


9. MRS 


1) Mode Register Set 


* LULU 
0 | 


*Note : 1. tRoL: 1 CLK 
2. tap. : 1 CLK ; Last data in to burst stop delay. 
Read or write burst stop command is valid at every burst length. 
3. Number of valid output data after row precharge or burst stop : 1, 2 for CAS latency= 2, 3 respectiviely. 
4. PRE : All banks precharge if necessary. 
MRS can be issued only at all banks precharge state. 
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10. Clock Suspend Exit & Power Down Exit 


1) Clock Suspend (=Active Power Down) Exit 2) Power Down (=Precharge Power Down) 


CLK CLK 


a oe aoe ck 
Internal ; ; Internal 
CLK ' CLK , ' ' 


evo TTX 0) cw ED (woXnc)—— 


11. Auto Refresh & Self Refresh 


1) Auto Refresh & Self Refresh Note 3 


*Note : 1. Active power down : one or more banks active state. 

2. Precharge power down : all banks precharge state. 

3. The auto refresh is the same as CBR refresh of conventional! DRAM. 
No precharge commands are required after auto refresh command. 
During trFc from auto refresh command, any other command can not be accepted. 

4. Before executing auto/self refresh command, all banks must be idle state. 

5. MRS, Bank Active, Auto/Self Refresh, Power Down Mode Entry. 

6. During self refreh mode, refresh interval and refresh operation are perfomed internally. 
After self refresh entry, self refresh mode is kept while CKE is low. 
During self refresh mode, all inputs expect CKE will be don't cared, and outputs will be in Hi-Z state. 
For the time interval of trFc from self refresh exit command, any other command can not be accepted. 
Before/After self refresh mode, burst auto refresh cycle (4096 cycles) is recommended. 
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12. About Burst Type Control 
At MRS A3 = “0”. See the BURST SEQUENCE TABLE. (BL=4, 8) 
BL=1, 2, 4, 8 and full page. 


At MRS A3 = "1". See the BURST SEQUENCE TABLE. (BL=4, 8) 
BL=4, 8. At BL=1, 2 Interleave Counting = Sequential Counting 


Sequential Counting 


Interleave Counting 


Every cycle Read/Write Command with random column address can realize Random 
Column Access. 
That is similar to Extended Data Out (EDO) Operation of conventional DRAM. 


Random Random column Access 
MODE tccb = 1 CLK 


13. About Burst Length Control 


At MRS A2,1,0 = "000". 
At auto precharge, tras should not be violated. 


At MRS A2,1,0 = "001". 
At auto precharge, tras should not be violated. 
At MRS A2,1,0 = "010". 
At MRS A2,1,0 = "011". 


At MRS A2,1,0 = "111". 
At the end of the burst length, burst will be stop automatically. 
At MRS Ag="1". 


= 


Basic 
MODE 


Full Page 


Sree Read burst =1, 2, 4, 8, full page write Burst =1 
At auto precharge of write, tras should not be violated. 
Random tBoL= 1, Valid DQ after burst stop is 1, 2 for CAS latency 2, 3 respectively 


Burst Stop Using burst stop command, any burst length control is possible. 


Before the end of burst, Row precharge command of the same bank stops read/write 
burst with Row precharge. 

tRDL= 1 with DQM, valid DQ after burst stop is 1, 2 for CAS latency 2, 3 respectively. 
During read/write burst with auto precharge, RAS interrupt can not be issued. 


MODE 


RAS Interrupt 
(Interrupted by Precharge) 


Interrupt 
MODE 


Before the end of burst, new read/write stops read/write burst and starts new 
read/write burst. 
During read/write burst with auto precharge, CAS interrupt can not be issued. 


CAS Interrupt 
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FUNCTION TRUTH TABLE (TABLE 1) 


ae 
ti TS | RAS | CAS | WE BA ACTION 
x 
ILLEGAL 
a LEGAL 
H BA Row (& Bank) Active ; Latch RA 
L BA NOP 4 
L H Auto Refresh or Self Refresh 5 
L Mode Register Access 5 
H x NOP 
ae NOP 
L 2 
Row L Begin Read ; latch CA ; determine AP 
Active L BA Begin Write ; latch CA ; determine AP 
L BA ILLEGAL 2 
L A10/AP Precharge | 
L x ILLEGAL 
H xX NOP (Continue Burst to End --> Row Active) 
L xX NOP (Continue Burst to End --> Row Active) 
L xX Term burst --> Row active 
i aA | GA, AvP | Tem bust New Rea, Determine APT 
Term burst, New Write, Determine AP 3 
ILLEGAL 2 
ILLEGAL 
L H NOP (Continue Burst to End --> Row Active) 
L H Term burst --> Row active 
Write L H A, A1io/AP | Term burst, New read, Determine AP 3 
L H CA, A10/AP | Term burst, New Write, Determine AP 3 
L L RA ILLEGAL 2 
L L Term burst, precharge timing for Writes 3 
L L ILLEGAL 
H x NOP (Continue Burst to End --> Precharge) 
: L H X NOP (Continue Burst to End --> Precharge) 
oe da H X ILLEGAL 
Precharge |___L H CA, A1o/AP | ILLEGAL 
ie vet ILLEGAL 2 
L L ILLEGAL 
H x NOP (Continue Burst to End --> Precharge) 
od ats L H NOP (Continue Burst to End --> Precharge) 
beh orcs Ra H X ILLEGAL 
Precharge | L | H | tL | xX | BA | CA,AnAP| ILLEGAL 
a ee ee ILLEGAL 2 
H xX X Xx NOP --> Idie after trp 
L H H | H_ | x NOP --> Idle after trp 
charging L H L X BA CA | ILLEGAL 2 
L co{| H | H | BA | RA __| WLEGAL 2 
L L H NOP --> Idle after trPL 4 


en ° 
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FUNCTION TRUTH TABLE (TABLE 1) 


sae | | ras | cms | we | ca | aoe | teow |e | 

eth, 22) te Val Ee LRG AD 

| ow | x | x | x | x | x | NoP—>RowActiveaftertco === | SC 

Pp ou | wh | wf] nw {| x | x | NopP->RowActiveaftertco | 

Rw | tL | H | H | ct [| x | x [meee [2] 

Adwating | ou | ow | tt x [eA | cA [tec 

Poe {| et {| w [ wH | pa | RA [wtece ssf 2 | 

Poe | & [ wh | ct {| pa { Awap {uece = CT ck 

pou {| te |e | x | x fx [mee 

pow | x | x | x | x | x  [Nop-tdeaterteec = | 

poe | HH {| w | x | x {| x _  [NoP-pideatertec | | 

Refreshing/ Lt | H | tc | x | x | x I[mece || 

poe ft te | iw | x | x | x fmece 

ILLEGAL iar 

| H | x | x | x | x | x |Nop-pideater2ciocss  —s_—s| i 

Mode | LL | H | H | H | x | xX __[NOP->idleafter2clocks | i 

Register | ou | wH {[ wf « {| x {| x [mem {| 

ere obo ileal Uf We ee Me If eee kOe el 

as ET ee ca a ee (| 
Abbreviations : RA = Row Address BA = Bank Address 


NOP = No Operation Command CA = Column Address AP = Auto Precharge 


*Note : 1. All entries assume the CKE was active (High) during the precharge cicok and the current clock cycle. 
2. Illegal to bank in specified state ; Function may be legal in the bank indicated by BA, depending on the 
state of that bank. 
3. Must satisfy bus contention, bus turn around, and/or write recovery requirements. 
4. NOP to bank precharging or in idle state. May precharge bank indicated by BA (and A10/AP). 
5. Itlegat if any bank is not idle. 
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FUNCTION TRUTH TABLE (TABLE 2) 


Current CKE CKE 
State (n-1) 


n 
Self 
Refresh 


x 
All 
Banks 
Precharge 
Power 
Down 


QO 
n 


ADDR ACTION 
Xx 


BNVAIO op Sn ne a | 
| Exit SelfRefresh—> idle after trrc(ABI) | 6 
| Exit Self Refresh ~> Idle after trec(ABI) | 6 
ULEGN ok ee 


ILLEGAL 


x 


a 


ILLEGAL 
NOP (Maintain Self Refresh) 


= 
aie 
INVALID, CC 
| ExitPowerDown—>ABL | 
fileGan < Cd 
futecan Cd 
| NOP (Maintain Low PowerMode) |S 
Refer to Table 1 [| 
| EnterPowerDown | 
|EnterPowerDown = | CY 
Heer 

| 

| 3 | 

Ve esl 

ae 

LE 

| 9 | 

| 9 

| 


L 
X 


ILLEGAL 


ILLEGAL 
Row (& Bank) Active 


ide | Mode Register Access 
Refer to Operations in Table 1 


So] 
fo] 


° 
1} >< | >< 1 ><] | >< | >< |B ] >< |< ]>< [>< [>< }>< 1 >< ]>< J >< ]>< J >< ]>< [>< [>< [>< >< >< [>< 


Any State 

other than Begin Clock Suspend next cycle 
Listed Exit Clock Suspend next cycle 
above 


Maintain Clook Suspend 


L 


Abbreviations : ABI = All Banks Idle, RA = Row Address 


*Note : 6. CKE low to high transition is asynchronous. 
7. CKE low to high transition is asynchronous if restarts internal clock. 
A minimum setup time 1CLK + tss must be satisfied before any command other than exit. 
8. Power down and self refresh can be entered only from the all banks idle state. 
9. Must be a legal command. — 
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TIMING DIAGRAM - Ill CMOS SDRAM 


Single Bit Read-Write-Read Cycle(Same Page) @CAS Latency=3, Burst Length=1 


CLOCK 


RAS 


ADDR - 


BAo~ BA 


A1olAP 


DQ 


rs re 


Row Active Read Write Read Row Active 


Precharge 


Yj, : Don't care 
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*Note : 1. All input expect CKE & DQM can be don't care when CS is high at the CLK high going edge. 
2. Bank active & read/write are controlled by BAQ~BA1. 


3. Enable and disable auto precharge function are controlled by A10/AP in read/write command 


Disable auto precharge, leave bank B active at end of burst. 


Disable auto precharge, leave bank A active at end of a 


Disable auto precharge, leave bank C active at end of burst. 


oO 
-"}|O/1oO 
a 


Disable auto precharge, leave bank D active at end of burst. 


{ Enable auto precharge, precharge bank A at end of burst. 


o;oO;=— 


=!|o};— 


—_ 
lel 


Enable auto precharge, precharge bank B at end of burst. 


Enable auto precharge, precharge bank C at end of burst. 


= 
— 


Enabie auto precharge, precharge bank D at end of burst. 


4. A10/AP and BAO~BA1 control bank precharge when precharge command is asserted. 
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Power Up Sequence 


10 11 1:2 13 14 15 (6 (7 (8 9 #0 4 42 43 44 «+45 «16 #47 «48° «49 
| | | 


CLOCK | ! 
i. Se ceee Cees ahah ei 
ta 4, | | 1 | t | i} | i] hb | | t i l 
coy aed ee 
me | a | ED (TEE: ETERS | HD il 


os @ iia, | Will DAE. V7 


nooR EE Ll Ll EE EE REREERI i 
BAc az Se a ae es : UVa. LI 


os RL ill ELE a EE . a 


wane BZ a TE a a a 7 
ome [EENEE : RERSEE 


! i { | ; ; ! ' 
' 
! 
! 


«< @ LE Ca ell a im: air ei 


| | 


| 
4 
| 


i 
DQM | High level is necessary | 
| | t ! i | ' 
I . ' I ' I I l I I ' \ ) t I ! ' ) 1 ! 
Precharge Auto Refresh Auto Refresh Mode Register Set 
(All Banks) 
Row Active 
(A-Bank) 


WY, : Don't care 
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Read & Write Cycle at Same Bank @Burst Length=4 


9 0 4 42 3 #14 «415 «160=«47 8 19 
i} | i} | | 


CL=2 
DQ 


CL=3 


Ne. 


LA 
| | t | t 1 i ' 


vw join ||| | min ||| 


t | ' 4 H | | t ‘ ! { 
Row Active Read Precharge Row Active Write Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) 


VY, : Don't care 


*Note: 1. Minimum row cycle times is required to complete internal DRAM operation. 
2. Row precharge can interrupt burst on any cycle. [CAS Latency - 1] number of valid output data - 
is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok. 
3. Access time from Row active command. tcc *(trcb + CAS latency - 1) + tsac 
4. Ouput will be Hi-Z after the end of burst. (1, 2, 4, 8 & Full page bit burst) 
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TIMING DIAGRAM - Iil CMOS SDRAM 
Page Read & Write Cycle at Same Bank @Burst Length=4 


1 12 43 14 (8 (6 G7 (8 © fO 441 42 43 «74 «+45 «16 0=«97)0«48) O19 
iF \ y 


1 
| 
l 
4 | i I 
Row Active Read Read Write Write Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) 


VY, : Don't care 


*Note: 1. To write data before burst read ends, DQM should be asserted three cycle prior to write 
command to avoid bus contention. 
2. Row precharge will interrupt writing. Last data input, tro. before Row precharge, will be written. 
3. DQM should mask invalid input data on precharge command cycle when asserting precharge 
before end of burst. Input data after Row precharge cycle will be masked internally. 


a * 
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TIMING DIAGRAM - Ill CMOS SDRAM 


Page Read Cycle at Different Bank @Burst Length=4 


:0 4 12 i3 14 15 16 17 
4 


18 9 10 1 12 13 i4 15 16 47 #8 119 
| yj i} i} | | i} 


TE Pec eere: , | fe Jaman Rew mee Gare 
ou | | | 


a 


CLOCK | ! | 
CKE | ! 
: : 

OKs if 

ADDR 
on DZ rly ! oi WI) wT 
AwAP Y YY) ! YY Yr» YY) YI 
ee a no en ERIE EA ES aI = 

DQ ! eer 
pepe a) 1 


Row Active Read Read Read Read Precharge 
(A-Bank) (A-Bank) (B-Bank) (C-Bank) (D-Bank) (D-Bank) 
Row Active Row Acive Row Active Precharge 
(B-Bank) (C-Bank) (D-Bank) (C-Bank) 
Precharge Precharge 
(A-Bank) (B-Bank) 


WH, : Don't care 


*Note: 1. CS can be don't cared when RAS, CAS and WE are high at the clock high going dege. 
2. To interrupt a burst read by row precharge, both the read and the precharge banks must be the same. 
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Page Write Cycle at Different Bank @Burst Length=4 


10 11 +2 13 14 15 16 G7? 18  f0 4 42 A3 414 #45 16 #47 «fe v9 
CLOCKS. Phy oC ae ap ey Ae Maa, Mee ec ee ere oe Nek a a cad 
oe it tt 
a ALLE ALA AL AIA 
eC CCN CDCR CCN CN 
BA 3 
A1o/AP ! 
DQ 
te tt a a 
PAs eee Pisin pated ‘bari AResae) 
\BBank). “eBank = «(C-Bank) 


Wy, : Don't care 


*Note: 1. To interrupt burst write by Row precharge, DQM should be asserted to mask invalid input data. 
2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same. 
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TIMING DIAGRAM - Ill CMOS SDRAM 


Read & Write Cycle at Different Bank @Burst Length=4 
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DQM ma 


Row Active Read Precharge Write Read 
(A-Bank) (A-Bank) (A-Bank) (D-Bank) (B-Bank) 
Row Active Precharge 
(D-Bank) (B-Bank) 


YW : Don't care 


“Note: 1. tcpot should be met to complete write. 
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TIMING DIAGRAM - Ill CMOS SDRAM 


Read & Write Cycle with Auto Precharge @Burst Length=4 


5 (6 «7 «8 i #0 (44.42 13 74 45 16 47 «48 49 G 
| | i} \ t i} y | 


o~ 2 p= = 
Ato/AP chem ry 
o13 I — ex orlaaiea- eames 


DQ 


; f ; 


Row Active Read with Auto Precharge Write with Auto Precharge 
(A-Bank) Auto Precharge Start Point Auto Precharge Start Point 
(A-Bank) (A-Bank) (D-Bank) (D-Bank) 
Row Active 
(D-Bank) 


Wf - Don't care 


*Note: 1. tcpL should be controlled to meet minimum trAs before internal precharge start. 
(In the case of Burst Length=1 & 2 and BRSW mode) 
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TIMING DIAGRAM - Ill CMOS SDRAM 


Clock Suspension & DQM Operation Cycle @CAS Latency=2, Burst Length=4 


CLOCK | 


A10o/AP 


DQ 


DQM 


(0 14 12 +3 (4 15 (8 17 (8 (9 #0 1 42 «43 «44 «15 «646: «647)«OW8 Ono 
| t | i} | i) | 4 i} | i} | h ] | i} 


Write 
DQM 


Write 


Row Active Read Clock R 


Suspension Read DQM 


ae fa] 


Clock 
Suspension 


Yj, - Don't care 


*Note: 1.DQM is needed to prevent bus contention. 
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TIMING DIAGRAM .- III CMOS SDRAM 
a ae a a EE BT gH 
Read Interrupted by Precharge Command & Read Burst Stop Cycle @Burst Length=Full page 


10 74 2 ao 74 G5. 46 ae 78. 49 HO 4a We 43 44 45 46: 947 «48 “Hoe | 
| | | | i} | | i} i i} | if i] i} | ] i i} HF 


= : 3 
wx : 
oa WW! gee Wa _coeey 


to tt 


Row Active Read Burst Stop Read Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) 


Wy : Don't care 


*Note: 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 
2. About the valid DQs after burst stop, it is same as the case of RAS interrupt. 
Both cases are illustrated above timing diagram. See the label 1, 2 on them. 
But at burst write, Burst stop and RAS interrupt should be compared carefully. 
Refer the timing diagram of “Full page write burst stop cycle". 
3. Burst stop is valid at every burst length. 
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TIMING DIAGRAM - III CMOS SDRAM 


Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Burst Length=Full page 


CLOCK | 


RAS 


A1to/AP 


DQ 


DQM 


Row Active Write Burst Stop Write Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) 


Wf - Oon't care 


*Note: 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 
2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding 
memory cell. It is defined by AC parameter of trov. 
DQM at write interrupted by precharge command is needed to prevent invalid write. 
DQM should mask invalid input data on precharge command cycle when asserting precharge 
before end of burst. Input data after Row precharge cycle will be masked internally. 
3. Burst stop is valid at every burst length. 
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TIMING DIAGRAM - III CMOS SDRAM 


Burst Read Single bit Write Cycle @Burst Length=2 
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! 
A. | 
' 
' ' 
| I I ' ' ! ' 1 
CL=2 {Avo} Abt) — DBed r+ {acao){acat)— 
i 
1 ' 
! 


{ 
1 | i | § ! t 1 I 
' ‘ ’ ! ' ' ‘ 1 ‘ ' 


Row Active Row Active Row Active Read Precharge 
(A-Bank) (B-Bank) (C-Bank) (C-Bank) (C-Bank) 
Write Write with 
(A-Bank) Read with Auto Precharge 
Auto Precharge (B-Bank) 
(A-Bank) 


YY, : Don't care 


*Note: 1.BRSW modes is enabled by setting Ag "High" at MRS (Mode Register Set). 
At the BRSW Mode, the burst length at write is fixed to "1" regardless of programmed burst length. 
2. When BRSW write command with auto precharge is executed, keep it in mind that tras should not be violated. 
Auto precharge is executed at the burst-end cycle, so in the case of BRSW write command, 
the next cycle starts the precharge. 
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TIMING DIAGRAM - Ill CMOS SDRAM 


Active/Precharge Power Down Mode @CAS Latency=2, Burst Length=4 


10 i414 12 13 34 18 (6 G7 18 3 WO 4 42 13 44 «45 6 47 «48 «9 
i} i} iF i} 


( ] t i 
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uussunnassud 
non SEESEERSEEER EE, lami 
y SEUREOE EE — 


WE a a 


Precharge Row Active Read Precharge 
Power-down 
Precharge Active Active 
Power-down Power-down Power-down 
Exit n Exi 


Wf, Don’ t Care 


"Note: 1. Both banks should be in idle state prior to entering precharge power down mode. 
2. CKE should be set high at least 1CLK + tss prior to Row active command. 
3. Can not Violate minimum refresh specification. (64ms) 
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TIMING DIAGRAM .- III CMOS SDRAM 


Self Refresh Entry & Exit Cycle 


CLOCK 


CAS 


ADDR 


BAo~BAi 


A1o/AP 


DQM 
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eee 


Self Refresh Entry Self Refresh Exit Auto Refresh 


WY, . Don't care 


*Note: TOENTER SELF REFRESH MODE 


1. CS, RAS & CAS with CKE should be low at the same clcok cycle. 
2. After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE. 
3. The device remains in self refresh mode as long as CKE stays "Low”. 
cf.) Once the device enters self refresh mode, minimum tras is required before exit from self refresh. 
TO EXIT SELF REFRESH MODE 
4. System colck restart and be.stable before returning CKE high. 
5. CS starts from high. 
6. Minimum trec is required after CKE going high to complete self refresh exit. 
7. 4K cycle of burst auto refresh is required before self refresh entry and after self refresh exit if the system uses burst refresh. 
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TIMING DIAGRAM - Ill CMOS SDRAM 


Mode Register Set Cycle Auto Refresh Cycle 
10 11:2 13 14 15 16 oe ne <r A:  ( 
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7 a Wl lll De 3 


Dam ee LAL el 
ae P a ; Auto Refresh New Command 


Uy : Don't care 


' * All banks precharge should be completed before Mode Register Set cycle and auto refresh cycle. 


MODE REGISTER SET CYCLE 

*Note: 1. CS, RAS, CAS, & WE activation at the same clock cycle with address key will set internal mode register. 
2. Minimum 2 clock cycles should be met before new RAS activation. 
3. Please refer to Mode Register Set table. 
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KM432S2020B 


Target 
CMOS SDRAM 


1M x 32Bit x 2 Banks Synchronous DRAM 


FEATURES 


JEDEC standard 3.3V power supply 

LVTTL compatible with multiplexed address 
Dual banks operation 

MRS cycle with address Key programs 

-. CAS Latency (2 & 3) 

-. Burst Length (1, 2, 4, 8 & full page) 

-. Burst Type (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the system 
colck 

Burst Read Single-bit Write operation 

DQM for masking 

Auto & self refresh 

64ms refresh period (4K cycle) 


° 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 

The KM432S2020B is 67,108,864 bits synchronous high data 
rate Dynamic RAM organized as 2 x 1,048,576 words by 32 
bits, fabricated with SAMSUNG’ s high performance CMOS 
technology. Synchronous design allows precise cycle control 
with the use of system clock. I/O transactions are possible on 
every clcok cycle. Range of operating frequencies, programma- 
ble burst length and programmable latencies allow the same 
device to be useful for a variety of high bandwidth, high perfor- 
mance memory system applications. 


ORDERING INFORMATION 
Be | (MAX Freq. | interface| Package 


M432S2020BT-G/F8 125MHz 86 
KM432S2020BT-G/F10 400MHz LVTTL | TSOP (II) 
KM432S2020BT-G/F12 83MHz 


5 LWE 
Data Input Register g 
a iS LDQM 
Bank Select = 
v0) 
> 2 Ey 1M x 32 e = 
23 : e\| 
es Bee 2 .w) o aa > DQi 
B of 8 = 
CLK —+| 2 2 ae a 1M x 32 = a 
g o < > 
ADD-——+| 2 
Q, 
e a Column Decoder 
n_ - ir 
2 oO O 
a: = 
2 Latency & Burst Length 
a 
ECKE | Programming Register 
LRAS LCBR LCAS LWCBR LDQM 
Timing Register . 
CLK CKE cs RAS CAS WE DQM0~3 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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Target 
KM432S2020B CMOS SDRAM 


PIN CONFIGURATION (TOP VIEW) 


ce) 


86PIN TSOP (il) 
(400mil x 875mil) 
(0.5 mm PIN PITCH) 


ELECTRONICS 


Target 
KM432S2020B CMOS SDRAM 


PIN FUNCTION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs 


=z Disables or enables device operation by masking or enabling all inputs except 
CS 
Lae np Select CLK, CKE and DQMn. 
Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down mode. 


Row / column addresses are multiplexed on the same pins. 
Ao ~ A114 Add. 
pes Row address : RAo ~ RA11, column address : CAo ~ CA7 


Selects bank to be activated during row address latch time. 
BA Bank Select Add ; 
Beene eeee Selects bank for read/write during column address latch time. 
RAS Rew Adorass Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
CAS Colima Addiees Stebe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


we . Enables write operation and row precharge. 
We mute Enele Latches data in starting from CAS, WE active. 


2 Makes data output Hi-Z, tsHz after the colck and masks the output. 
DaMOs? Date DUO RUM Bek Blocks data input when DQMn active. 
DQo ~ 31 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


Vopa/Vssa_| Data Output Power/Ground a supply and ground for the output buffers to provide improved noise 


Must Connect High This pin is to be connected to logic "High" all the time after power on. 


SPIN oP ee NPUT FUNCTION. SEs ee ee a co : 


Unit 


V 
V 
c 
Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


CAPACITANCE (vob = 3.3V, Ta = 25°, f = 1MHz) 


(Ao ~ Ait, BA, CKE, CS, RAS, CAS, WE & DQMO- 3) 


ELECTRONICS 


Target 
KM432S2020B CMOS SDRAM 


DC OPERATING CONDITIONS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70C) 


Output leakage current 
Note : 1. Vin(max) = 4.6V AC for pulse width = 10ns acceptable. 
2. ViL(min) = -1.5V AC for pulse width = 10ns acceptable. 


3. Any input OV = VIN = Vop + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OVS VouT < Vpp. 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
Icc1 trc=tre(min) 
lor =0 mA 


Precharge Standby Current CKE = ViL(max), tec = 15ns 
in power-down mode CKE & CLK ViL(max), tec = © 


CKE=ViH(min), CS = ViH(min), tcc = 15ns 
Icc2N : : : 
Input signals are changed one time during 30ns 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in power-down mode 


Icc3N CKE2Vix(min), CS=Vix(min), toc = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) IocaN$ CKE = ViH(min), CLK S Vit(max), tec = 
Input signals are stable 


lol =OmA 
Operating Current loca Page Burst 
(Burst Mode) 2 Banks activated 

tecD = 2CLKs 


Self Refresh Current CKES0.2V 
450 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM432S2020BT-G** 
4. KM432S2020BT-F** 


ELECTRONICS 


Target 
KM432S 2020B CMOS SDRAM 


a 


VOH (DC) = 2.4V, lon = -2mA 


” VoL(DC)=0.4V, loL=2mA Output © 


5SOpF 


Us 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay 


i 16 
RAS to CAS delay 20 
a Fras | 8 |e 

Row active time 
Row cycle time 

@Auto refresh 
Last data in to new col. address delay 
Last data in to row precharge 
Last data in to burst stop 
Col. address to col. address delay 
Number of valid CAS latency=3 


output data CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 


ELECTRONICS 


Target 
KM432S2020B CMOS SDRAM 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


: CAS latency=3 

CLK cycle time 
CAS latency=2 
CLK to valid CAS latency=3 
output delay CAS latency=2 


> 


> 
(o) 
tee) 


cc 


Output data ‘on 
hold time 
CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
4. This parameter is guaranteed by design not by test. 


tCH 
tet 
tss 
tsH 
tsLz 


ELECTRONICS 


Target | 
KM432S 2020B CMOS SDRAM 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 
KM432S2020BT-8 (Unit : number of clock) 


) 


66MHz (15.0ns 


KM432S2020BT-10 


ee ee a 


100MHz (10.0ns) 


KM432S2020BT-12 


ELECTRONICS 


Target 
KM432S2020B CMOS SDRAM 


SIMPLIFIED TRUTH TABLE 


Px | orcone [12 | 


Register Mode Register Set 


Auto Refresh 


Entry 
Refresh Self 


Refresh 


Bank Active & Row Addr. 


Read & 
Column Address 


Auto Precharge Disable 
Auto Precharge Enable 


Write & 
Column Address 


Auto Precharge Disable 


Auto Precharge Enable 


Burst Stop 
Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


No Operation Command 


Note : 1.OP Code : Operand Code 

Ao ~ Ai, BA: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 

4. BA: Bank select address. 
If "Low' at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command for another bank can be issued. 
New row active of the associated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Target 


KM432S2030B CMOS SDRAM 
512K x 32Bit x 4 Banks Synchronous DRAM 
FEATURES GENERAL DESCRIPTION 


JEDEC standard 3.3V power supply 
LVTTL compatible with multiplexed address 
Four banks operation 
MRS cycle with address key programs 
-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 
All inputs are sampled at the positive going edge of the system 
colck 
Burst Read Single-bit Write operation 
DQM for masking 
Auto & self refresh 
64ms refresh period (4K cycle) 


FUNCTIONAL BLOCK DIAGRAM 


Data Input Register 


Bank Select 


CLK 


Japooeq Moy 


Jeyun0D yseyey 
Jeyng Moy 


ADD 


Joysibay ssolppy 


Jayng "0D 


The KM432S2030B is 67,108,864 bits synchronous high data 
rate Dynamic RAM organized as 4 x 524,288 words by 32 bits, 
fabricated with SAMSUNG’ s high performance CMOS tech- 
nology. Synchronous design allows precise cycle contro! with 
the use of system clock. I/O transactions are possible on every 
clcok cycle. Range of operating frequencies, programmable 
burst length and programmable latencies allow the same device 
to be useful for a variety of high bandwidth, high performance 


memory system applications. 
LVTTL 


ORDERING INFORMATION 
LWE 


KM432S2030BT-G/F8 125MHz 
is LDQM 


ackage 


86 
TSOP 


(Hl) 


KM432S82030BT-G/F 10 100MHz 
KM432S2030BT-G/F 12 83MHz 


JOUOD O/| 


512K x32 
512K x32 


512K x32 
512K x32 


Coiumn Decoder 
Latency & Burst Length 


DQi 


dW 9suss 
Jayng indino 


LCKE Programming Register 
ae LCBR LWE LWCBR LDQM 
| Timing Register P| 
CLK CKE cs RAS CAS WE DQM0~3 


* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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Target 
KM432S2030B CMOS SDRAM 


PIN CONFIGURATION (TOP VIEW) 


° 


86PIN TSOP (1!) 
(400mil x 875mil) 
(0.5 mm PIN PITCH) 


- ELECTRONICS 


Target 
KM432S 2030B CMOS SDRAM 


PIN FUNCTION DESCRIPTION 


PIN oe o 


= : Disables or enables device operation by masking or enabling all inputs except 
CHESS CLK, CKE and DQMn. 


Masks system colck to freeze operation from the next clock cycle. 
E Clock Enable CKE should be enabled at least one cycle prior to new command. 

7 Row / column addresses are multiplexed on the same pins. 

Ae SENORE: Row address : RAo ~ RA1o, column address : CAo ~ CA7 


Disable input buffers for power down mode. 


nm 


; Enables write operation and row precharge. 
Wite-ene? Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Baers Date PpUrO abut Mask Blocks data input when DQMn active. 


Data Output Power/Ground ee power supply and ground for the output buffers to provide improved noise 


mmunity. 


MCH Must Connect High This pin is to be connected to logic “High” all the time after power on. 


ABSOLUTE MAXIMUM RATINGS 


Parameter 1 ve tt 
[Powerdssivaion | PCPS Ch 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


CAPACITANCE (vpn = 3.3V, Ta = 25°, f = 1MHz) 


Input capacitance 


(Ao ~ A10/AP, BAo ~ BA1, CKE, CS, RAS, CAS, WE & DQM0 ~ 3) 
) 


[cor [40 [es | 


a = 


ELECTRONICS 


Data input/output capacitance (DQo - DQ31 


| : Target 
KM432S2030B CMOS SDRAM 


DC OPERATING CONDITIONS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70C) 


Note : 1. ViH(max) = 4.6V AC for pulse width = 10ns acceptable. 
2. Vi(min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV < VIN = Vpp + 0.3V, all other pins are not under test = OV. 
4. Dout is disabled, OV= VouT = Vpp. 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
Icc1 tRe=trc(min) 
loL=OmA 


Precharge Standby Current CKE <ViL(max), tec = 15ns 
in power-down made CKE & CLK=Vu(man, too = 


CKE=Vix(min), CS=Vin(min), tec = 15ns 
Icc2N | input signals are changed one time during 30 
Precharge Standby Current nput signals are changed one time during 30ns 
in non power-down mode CKE=Vix(min), CLK Vit(max), tec = 2% 
Icc2NS 
Input signals are stable 
Active Standby Current cams CKE = Vit(max), tcc = 15ns ——— 
in power-down mode | iccaPS | CKE & CLK<ViL(max), tec = © ee 


j Iccan | CKE2Vin(min), CS Vin(min), tec = 15ns a 
RAS Stalehy Oitent Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) IccaNS CKE 2 ViH(min), CLK = Vit(max), tec = © 
Input signals are stable 


loL =O mA 220 480 

Operating Current Page Burst 

(Burst Mode) 1CeA 2 Banks activated ; me 1 
tecb = 2CLKs 2 155 145 125 


3 mA 3 
eH Raho Guad ae pecan a ee ee 
ee 


Operating Current 
(One Bank Active) 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
3. KM432S2030BT-G** 
4. KM432S2030BT-F** | 


ELECTRONICS 


Target 
KM432S2030B CMOS SDRAM 


See Fig. 2 


Q 3.3V i 4V 
=> 12002 502 
Gini eg =e ee ,» VOH (DC) = 2.4V, lon = -2mA oe 
wea T ? VoL (DC) = 0.4V, lo. = 2mA ue 
8702 7 SOpF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay tRRD(min) 16 
RAS to GAS delay 20 
Row precharge time 20 

70 


| 
Row active time 
Row cycle time 
@Auto refresh 
Last data in to new col. address delay 
Last data in to row precharge 
Last data in to burst stop 
Col. address to col. address delay 
Number of valid CAS latency=3 
output data CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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Target 
KM432S2030B CMOS SDRAM 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 


. CAS Jatency=3 
CLK cycle time 
CAS latency=2 
CLK to valid CAS latency=3 
tsAc 
euipurncey CAS latency=2 


t 
Output data 
hold time 

Output data hold time with no load 
CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
Iftr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
4. This parameter is guaranteed by design not by test. 
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ELECTRONICS 


Target 
KM432S2030B CMOS SDRAM 


FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KM432S2030BT-8 (Unit : number of clock) 


66MHz (15.0ns) 


KM432S2030BT-10 (Unit : number of clock) 


100MHz (10.0ns) 
83MHz (12.0ns) 


66MHz (15.0ns) 


( 
75MHz (13.0ns) 
( 

( 


83MHz (12.0ns) 
75MHz (13.0ns 


-Ons) 
66MHz (15.0ns) 
60MHz (16.7ns) 


50MHz (20.0ns) 
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ELECTRONICS 


Target 
KM432S2030B CMOS SDRAM 


SIMPLIFIED TRUTH TABLE 


Auto Refresh 
Refresh 
Bank Active & Row Addr. 
Auto Precharge Disable 


L OP CODE | 1,2 


Auto Precharge Enable 


Write & 
Column Address 


Burst Stop 


Bank Selection 
Precharge 
All Banks 


Clock Suspend or 
Active Power Down 


x< 


Be 
=| 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 


Ao ~ A10/AP & BAo ~ BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
Anew command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA1 are “Low’ at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is “High” and BA1 is "Low’ at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command for another bank can be issued. 
New row active of the associated bank can be issued at trP after the end of burst. : 

6. Burst stop command is valid at every burst length. 

' 7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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Package Dim 


PACKAGE DIMENSION CMOS SDRAM 
PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (II) 


= 
44-TSOP2-400F Unit : Mitlimeters 


So 
&| 8 ge 
§| 8 
ala eig ale 
£18 o|t +5 
all ist bal hod o/c 
Sls o 
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0.125905 | oe 
0 00d N 
0.005 0 a8 
18.81 =o 
0.741MAX 
18.41+0.10 14.20, 1.00+0.10 
0.725200 MAX 5.039008 
S : 0.30 “219 
0.004 
0.012000 
‘oak | 
50-TSOP2-400F P se 
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NX 
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ay Te 
oO 
a|s qs 
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8 a 
ale Sls 
-|o 
eens 2 = 
o1255m | oie 
"49 00 N 
0.005) or a8 
21.35 = 
0.841MAX 
20.95+0.10 1.20 1.00+0.10 
0.825+0.004 . MAX 0.039 0.004 
0.30 Po 
0.012 “2.008 
ee | 
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PACKAGE DIMENSION CMOS SDRAM 
PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (II) 


54-TSOP2-400F . Unit : Millimeters 


0~8" 


0.45~0.75 
0.018~0.030 


11.76 + 0.20 


0.125 ers 
0.005 10.003 
0.891 


22.22 +0.10 0.21+0.05 1.00+0.10 1.20 
0.875+ 0.004 0.008+0.002 0.039+0.004 0.047 


MAUIEANGUGAQUTHLOGOAUQATEGAPAQOSAQRNEREPUGAAGNUNLOTIY 


0.71 0.35010 O80: 


(a028) 0.014%0.004 0.0315, 


86-TSOP2-400F Unit : Millimeters 


0-8 


0.45~0.75 
0.018~0.030 


11.76 + 0.20 
0.463 + 0.008 


22.22 +0.10 0.21+0.05 1.00+0.10 
0.875+ 0.004 0.008+0.002 0.039+0.004 
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KMM366S104BTN NEW JEDEC SDRAM MODULE 


KMM366S104BTN SDRAM DIMM 
1Mx64 SDRAM DIMM based on 1Mx16, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S104BTN is a 1M bit x 64 Synchronous « Performance range 

Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S104BTN consists of four CMOS 1M x 16 bit Synchro- KMM366S104BTN-G8 125MHz (8ns) 
nous DRAMs in TSOP-II 400mil package and a 1K or 2K KMM366S104BTN-GO 100MHz (10ns) 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- KMM366S104BTN-G2 83MHz (12ns) 


strate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in pareliel for each SDRAM. The 
KMM366S104BTN is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), single sided component 


e 


e 


e 


PIN CONFIGURATIONS (Front Side / Back Side) PINNAMES 
Pin Front | Pin Front | Pi Pin Back | Pi ; —EE 


Pin! 


|Function = 


AQ ~ A10/AP | Address Input (multiplexed) 
Select Bank 


Vss Vss 
DQO DQ32 
DQ1 DQ33 
DQ2 DQ34 
DQ3 DQ35 
VDD VDD 
DQ4 DQ36 
DQ5 

DQ6 

DQ7 


[RAS | Row Address Storbe | 
[CAS __| Column Address Strobe | 
We | wa 

Von 
Vss 
[tvrer | 


OOAN DAR WN = 


foam 
*VREF 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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ELECTRONICS 


KMM366S104BTN 


NEW JEDEC SDRAM MODULE 


PIN CONFIGURATION DESCRIPTION 


System Clock 


cs Chip Select 


Bank Select Address 


Active on the positive going edge to sample allinputs. == 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM . —_ : 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
Row address : RAO ~ RA10, column address : CAO ~ CA7 ; 


Selects bank to be activated during row address latch time. 

Selects bank for read/write during column address latch time. 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. 
Power and ground for the input buffers and the core logic. 


in 


ELECTRONICS 


242 


KMM366S104BTN NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


cso | 
LDQM CS LDaM CS 
See oe DQ32 *— DQ0 
Q Q DQ33 -— Dat 
DaQ2°— DaQ2 uO DQ34e—; DQ2°—sy 
Sa Boe DA35 -— Da3 
DQ4° Q4 DaA36 -—|} DA4 
Da5°-— DaQ5 DQ37 -—| DAS 
oes Boe DQ38 >—| DAG 
Q Q DQ39 -—| DQ7 
DQM1 °—— UDQM DQM5 °—— UDQM 
DQ8 o— Das DQ40 -—} DAs 
Dag °-— Dag DQ41 -— Dag 
DA10 + Da10 DQ42 -—} DAI 
DQ11-— pai1 DQ43 -—| DQ11 
DaQ12-«— Dai2 DQ44 -—| DQ12 
DQ13 -— DQ13 DQ45-—| DA13 
pai4e— Dpat4 DQ46 -—| DQ14 
Da15°— Das DQ47 -—| Da15 
CS2 --—— 
DQM2 —— = ] 
LDQM CS 
Dai16 DQO 
DQ17 DQ1 
DQ18 DQ2 U1 
Da19 DQ3 é 
Da20 °-— DA4 
DQ21 ° DQ5 
naz2 | DQ6 
DQ23 -—| DQ7 
DQM3 c——— UDQM 
. DQ24 -—| DQs 


DQ25 >—| DQg 

DQ26 -— DQ10 
DQ27 o— DQ11 
DQ28 -— DQ12 
DQ29 o— DQ13 
DQ30 -— DQ14 
DQ31 o— DQ15 


AO ~ An, BAO o> SDRAM U0 ~ U3 
RAS o——————-- SDRAM U0 ~ U3 

CAS © > SDRAM U0 ~ U3 

WE o-———_—_—-® SDRAM U0 ~ U3 


CKEO o—_____-® SDRAM U0 ~ U3 : 
: CLKO 


‘ U2 
102 . : WW 
102 U3 


DQn o——,/A\/\\/-_ > Every DQpin of SDRAM 


10 22 
CLK1/2/3 9—_ VV“ 


VoD o-— T T 
Two 0.1uF Capacitors , To all SDRAMs —— 10pF 


h SDRAM | 
Vss © i. pe = > _ TT 


a . 


ELECTRONICS 


KMM366S104BTN NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~46 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70) 


inputiow tape ie [ oa [df eid 

[Sapatowvotege sf vat 
Ec 
foupittestege rent | tm | | | 8 |” | * 


Note : 1. ViIH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN S Vop+ 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OVS Vout <= Vop 


CAPACITANCE (ta = 25°C, f = 1MHz) 


input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 
Input capacitance (CLKO) 

( 


Input capacitance (CSO, CS2) 
Input capacitance (DQM0 ~ DQM7) 
Data input/output capacitance (DQ0 ~ DQ63) 


AMS UNG 244 
; 


ELECTRONICS 


KMM366S104BTN NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS | 


bsg UiNeae! opera condition unless otherwise noted, Ta = 0 to 70 2 


Burst Length =1 
Icc1 tro = trc(min) 
loL=OmA 


Operating Current 
(One Bank Active) 


Precharge Standby Current | !ec2P CKE<ViIL(max), tec = 15ns 
in power-down mode 


CKE 2 VIH(min), Esai’ tcc = 15ns 


Precharge Standby Current Input signals are changed one time during 30ns 


in non power-down mode CKE= ViH(min), CLK< Vit(max), tec = ° 
Input signals are stable 


Active Standby Current CKESViL(max), tec = 15ns 
in power-down mode CKE & CLK<ViL(max), toc = © 


Ico3N CKE=Vit(min), CS=ViH(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) 


Operating Current lou "0. mA. 


(Burst Mode) Page Burst 
tecp = 2CLKs 


tRC = tRC(min) 
CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


am ~ 
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KMM366S104BTN | NEW JEDEC SDRAM MODULE 


AC OPERATING TEST CONDITIONS (vpD = 3.3V+0.3V, Ta = 0 to 70) 


ules levels (Vih/Vil) 2.4/ 0, 4 co eer 
Input rise and fall time tr/th=1/1 a 


Output load condition See Fig. 2 


3.3V o Vit=1.4V 


1200 £2 502 
EN eee ete aes ROE : VoH (DC) = 2.4V, loH = -2mA Bites 
el VoL (DC) = 0.4V, lo. = 2mA Pe 
8702 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay 
RAS to CAS delay 
Row precharge time 


= 
Row active time 
Row cycle time 
@Auto refresh 

Last data in to burst stop 
Col. address to col. address delay 

CAS latency=3 
Number of valid 
output data CAS latency=2 

CAS latency=1 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 


- 


ELECTRONICS 


KMM366S104BTN NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual componenet, not the whole module. 


12 1000 
24 : 


2 


CAS latency=3 
‘CLK cycle time CAS latency 


13 
2 


=2 
CLK to valid 
output delay CAS latency=2 
=2 


CAS latency=1 
CAS latency=3 
Output data hold 
ae CAS latency 


- 
Wi} Ww 


CAS latency=1 
| CLK high pulse width 1 
CLK low pulse width 


| CLK to output in Low-Z 
CAS latency=3 
CLK to output = 
in Hi-Z CAS latency=2 tSHZ 
CAS latency=1 


Note : 1, Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
if tr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


15 


ce a 


ELECTRONICS 


KMM366S104BTN NEW JEDEC SDRAM MODULE 


FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S104BTN-G8 (Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 


KMM366S104BTN-GO (Unit ; number of clock) 


60MHz (16.7ns) 


83MHz (12.0ns 


66MHz (15.0ns 
’ 60MHz (16.7ns) 
50MHz (20.0ns 


-Ons) 
.Ons) 
) 
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KMM366S104BTN NEW JEDEC SDRAM MODULE 


SIMPLIFIED TRUTH TABLE 


Register Mode Register Set 
Auto Refresh 


Refresh Self 
Refresh 


Bank Active & Row Addr. 


Read & Auto Precharge Disable 
Column Address | Auto Precharge Enable 


, 


f= 
= 


x< 


Fe sR ls ke al ee 


rc 


Write & Auto Precharge Disable 
Column Address | Auto Precharge Enable 
Burst Stop 


Bank Selection 
Precharge 

Both Banks 
Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


Be 
EC 
oo 
BE 
a 


eee ee) 


No Operation Command 


Note : 1. OP Code : Operand Code 
Ao ~ A10o/AP, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 
If "Low' at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A1o/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
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KMM366S104BTN NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


R 0.079 
(R 2.000) 


0.157+0.004__ 
(4.000 £0.100) 


(133.350) 


5.014 
(127.350) | 


1.000 
(17.780) 


0.100Min 
(2.540Min) 


(6.350) 


2.150 
(54.61) 
(115.57) 


0.120Max 
(3.048Max) 


0.200 Min 


0.050 + 0.0039 
(1.270 £0.10) 


c|e 
0.250 =|5 0.039 + .002 
_ (6.350) 8 ¢ (1.000.050) _ 
o}N 


0.123 = .005 0.123 .005 | 0.010Max 
(3.125+.125) t (0.250 Max) 


(3.125+ .125) 


i 0.079+ .004 | | 0.079.004 ‘| _0.050 
(2.000.100) | (2.000+.100) (1.270) 
Detail B Detail C 


Detail A 


Tolerances ; = .005(.13) unless otherwise specified 


The used device is 1Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S1020BT 


a”... 
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KMM366S 203BTN NEW JEDEC SDRAM MODULE 


KMM366S203BTN SDRAM DIMM 
2Mx64 SDRAM DIMM based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S203BTN is a 2M bit x 64 Synchronous e Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S203BTN consists of eight CMOS 2M x 8 bit Synchro- KMM366S203BTN-G8 125MHz (8ns) 
nous DRAMs in TSOP-II| 400mil package and a 1K or 2K KMM366S203BTN-GO 100MHz (10ns) 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- KMM366S203BTN-G2 83MHz (12ns) 


strate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM366S203BTN is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V£0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB: Height(1,000mil), double sided component 


e 


e 


° 


° 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 


Pin Front 


Ej 


AO ~ A10/AP_ | Address Input (multiplexed) 


Dao ~ Dass 


Power Supply (3.3V) 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S203BTN NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. = 


== Disables or enables device operation by masking or enabling all inputs except 
Ss Chipselect CLK, CKE and DOM 


"7 Sone 
S 
Masks system colck to freeze operation from the next clock cycle. 
Diane qpavitastoanersaminsndy. 
CKE should be enabled 1CLK+tss prior to valid command. 
BAO 


2 Row / column addresses are multiplexed on the same pins. 
pee Row address : RAO ~ RA10, column address : CAO ~ CA8 
Selects bank to be activated during row address latch time. 
Jeo Bank melon Address Selects bank for read/write during column address latch time. 
Réwihddioss Sirone Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
Gols Adaiees Biobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
== F Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active. 
DQMO ~7 
DQ0 ~ 63 


is Makes data output Hi-Z, tsHz after the colck and masks the output. 
Bate inpuyOuiput Mask Blocks data input when DQM active. (Byte masking) 
7 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 
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KMM366S203BTN NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


CSO 
DQM0 


DQO 
DQ1 DQ1 
DQ2 ¢—; DQ2 uo 
DQ3 e— DQ3 
DQ4>— DQ4 
DQ5o— DQ5 
DQ6 o—_ 
DQ7 -— 


DQM1 « 


DQ8 o— 
DQ9o— DQ1 

DQ10-—1 DQ2 U1 
DQ11°— 
DQ12 -— 


A0.~ An, BAO o> SDRAM U0 ~ U7 
RAS o> SDRAM U0 ~ U7 

CAS o——- SDRAM U0 ~ U7 Aa 

We o> SDRAM U0 ~ U7 ie 


U0/U2 
CKEO o-—__-—-—-> SDRAM U0 ~ U7 AVA 
U1/U3 
CLKO/1 ot U4/UG 
102 Wb 
DQn o—,\/A/—-® Every DQpin of SDRAM 1022 U5/U7 
1022 
VoD o —_____ > CLK2/3 ie aay 
a Two 0.1uF Capacitors To all SDRAMs 


per each SDRAM —— 10pF 
Vss 
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KMM366S 203BTN NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~46 


50 


Short circuit current mA 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70°C) 


Supply voltage 


Output leakage current 


Note : 1. VIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV <= VIN <= Vop + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV= Vout = Vop 


CAPACITANCE (Ta = 25°, f= 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
input capacitance (CKEO) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 


ex” = 
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KMM366S 203BTN NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70C) 


Burst Length =1 
tRc = tRe(min) 
lo. = OmA 


Precharge Standby Current CKE $ ViL(max), tec = 15ns 


in power-down mode flccaPS CKE & CLK<ViL(max), tec = © 


recon peers Jone ee (min), CS=Vin(min), tec = 15ns 160 
Input signals are changed one time during 30ns 
mA 
> < = 
Icc2NS CKE2 VinH(min), CLK S ViL(max), tec = 
Input signals are stable 


Operating Current 
(One Bank Active) 


Icc1 


Precharge Standby Current 
in non power-down mode 


Active Standby Current jiccaP | CKE < ViL(max), tcc = 15ns fait 


CKE = ViH(min), CS 2 ViH(min), tcc = 15ns 
Input signals are changed one time during 30ns 


> j < ie 
Icons | CKE=ViH(min), CLK=Vit(max), tec = °° 
Input signals are stable 


ee ie ee ae a 
fe oe | 


Refresh Current tre = tRC(min) a. 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Active Standby Current IccaN 


in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 


am 
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AC OPERATING TEST CONDITIONS (vob = 3.3V+0.3V, Ta = 0 to 70°C) 


Input levels (Vih/Vil) 2.4/0.4 rae ee 
Input rise and fall time tr/tf=1/1 a 


Output timing measurement reference level 
Output load condition See Fig. 2 


9 Vit=1 AV 
12002 ae 
Output: o=———$ 9 oe eee , YOu (DC) = 2.4V, lon = -2mA ‘ ; 
ss * VoL (DC) = 0.4V, lol = 2mA utput oe 20es00 
8702 SOpF 50pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay 
RAS to CAS delay com 
Row precharge time 


Row active time 
een 
son | tRc(miny | 
Row cycle time 
Auto | @Auto refresh | 


| 
| 
nea 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
‘Refer: to the andividtal pcomponenet not the whole module. 


CLK cycle time 

| 
rarer 
nies data hold 


CAS latency=3 

CLK to output a 

in HieZ CAS latency=2 tsHZ 
CAS latency=1 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fail time (tr & tf)=1ns. 
If tr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. . 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S203BTN-G8 : (Unit : number of clock) 


125MHz (8.0ns) 


| 
75MHz (13.0ns) 
66MHz (15.Ons) 
60MHz (16.7ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


60MHz (16.7ns) 
SOMHz (20.0ns) 


ex” ™ 
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SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh 
7 me 
Refresh Exit 
wie 


Clock Suspend or 
Active Power Down 


L L L 


| x | | OPCODE | OP CODE ~ Paes 1, 2 


rc 


7 ca 
Es 
: Le 
; 


ele 
; 


Row Address 


4,5 


Address 
eel 


=|- 
aPO 
Sao 
as 
=$3 
: of | 


r 
x< 


Precharge Power Down Mode 


[Ec Sava cee em ne) ees Es aes See 


x x 
prep 
No Operation Cammand H xX X X 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


>| 
> 
> 


Note : 1. OP Code : Operand Code 

Ao ~ A10/AP, BAa : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at both banks precharge state. 

4, BAo: Bank select address. 
If "Low" at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


a | | “s 
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NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


5.250" 


(133.350) _ 
5.014 


A18DIA +004 
(3.000DIA = .100) 


0.350 


(6.350) 
2.150 
(54.61) 


(8.890) 
(115.57) 
0.250 0.250 
(6.350) (6.350) 


0.123 .005 


0.123+ .005 


(3.125.125) (3.125 + .125) 
0.079+ .004 0.079 + .004 
(2.000 + .100) | (2.000+.100) 
Detail B 


Detail A 


Tolerances :+.005(.13) unless otherwise specified 


The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 


ELECTRONICS 


Units : Inches (millimeters) 


R 0.079 
(R 2.000) 


0.157+ 0,004 
(4.000 + 0.100) 


(17.780) 


0.100Min 
(2.540Min) 


0.1 70Max 
(4.318Max) 


0.200 Min 


| 0.050 +0.0039 
(1.270 £0.10) 


s\f 
=| 0.039 + .002 
8 3 (1.000 + .050) 
S| a 
| 0.010Max 
¥ (0.250 Max) 


' "9,050 
SS 
(1.270) 


Detail C 
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KMM366S204BTN SDRAM DIMM 
2Mx64 SDRAM DIMM based on 1Mx16, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S204BTN is a 2M bit x 64 Synchronous e Performance range 
Dynamic RAM high density memory module. The Samsung : Max Freq. (Speed) 
KMM366S204BTN consists of eight CMOS 1M x 16 bit Synchro- KMM366S204BTN-G8 125MHz (8ns) 
nous DRAMs in TSOP-II 400mil package and a 1K or 2K KMM366S204BTN-GO 100MHz (10ns) 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- KMM366S204BTN-G2 83MHz (12ns) 


strate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM366S204BTN is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


e 


eo 


PIN NAMES 


EP oo 
CKEO ~ CE! 
CoM 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


Vss 
DQO 
DQ1 
DQ2 
DQ3 
Vpb 
DQ4 
DQ5 
DQ6 
DQ7 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample ail inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 
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KMM366S 204BTN NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


G81 « 
CSO o 
DQMO -- f DQM4 o— =a +— | 
LDQM CS LDaM CS LDQM CS LDQM CS 
pao-— pao —) dao Das2 -—} Dao IL! pao 
pai: oat Dat DQ33°— Dat — Dat 
DQ2°— DQ2 UO r— DQ2 U4 DQ34°— DQ2 U2 r— DQ2 U6 
DA3°— DQ3 — DQ3 DQ35°—| DQ3 K— DQ3 
DQ4 « Da4 Dpa4 DQ36 > DA4 t— Da4 
DQ5 DAS DQ5 DQ37 DaQ5 r— DQS5 
DQ6 > DAG DA6 DQ38°-— DAG t—, DQ6 
DQ7 °-—~ DQ7 DQ7 DQ39°— DQ7 t— DQ7 
DaM1 *—— UDQM UDQM Dams *——} UDaM -—} UDQM 
DQ8>—, DAs I—} DQB DA40 oJ Das Das 
pag o— Dag L—} Dag DA41 -—| DAY i Dag 
Da10 -— Dai10 DQ10 DQ42 o— DQ10 L—; DQ10 
Da11-— Da11 Dat DQ43 - Dpai1 t— pati 
DA1I2°-— Da12 Da12 Da44 -— Da12 t—; DQ12 
DQ13 e+ Dai13 L—4} DQ13 Da45-— Da13 ro DQ13 
Da14°— Da14 DQ14 Da46 4 pa14 Da14 
DQ15<—| DQ15 : =| DQ15 DQ47 -— DQ15 H—| DQ15 
CS3 o 
CS2 - | 
DQN2 « - =e | DOMS? =i | | 
LDQM CS LDQM CS LDQM CS |_| LDQM CS 
Da16 Dao -—+ DQO Da48 = DAO Dao 
Dai7 Dai Dat Da49°— DAI Dat 
DQ18*— DQ2 U1 I DQ2 U5 ; DQ50°— DQ2 U3 DQ2 U7 
Da1g°—} DQA3 DQ3 DQ51°— DQ3 [I] DQ3 
DQ20°— Da4 L—| Da4 DQ52°— DA4 Da4 
Da21°4 DAS IL—) DQ5 DQ53 °-—; DQ5 I—| DQ5 
DQ22 °-—; DQé6 -—7 DQG DQ54°— Da6 p> DAE 
DQ23 °—| DQ7 t—; DQ7 DQ55°—| DAZ IL—; DQ7 
DQM3 °¢ UDQM a UDQM DQM7 °———j UDQM -— UDQM 
DQ24-— DQB Das Dass -—| DAB I_1 Das 
Da25«-— Dag Bee pag Da57 «| Dag | pag 
Da26 -—| DQ10 = DQ10 DQ58 -— DQ10 I—1 DQ10 
DQ27 -—| Dat1 Da11 DQ59 ~~ DQi1 t— DQ11 
DQ28 DQ12 pai2 DQ60 o—} DAa12 | DQ12 
pa29 DA13 DAa13 Dae DQ13 = DQ13 
DQ30°o— DA14 | DQ14 DaQ62 DQ14 DaQ14 
DQ31-«—| Da15 D015 DA63 o— DQ15 IL} DQ15 
SESE REE SEES eae 7: me 


AO ~ An, BAO °-—-_ _ SDRAM U0 ~ U7 
RAS 0 SDRAM U0 ~ U7 E 
CAS o———_}® SDRAM UO ~ U7 i 
ee <10KQ 
WE ©o—-——_ SDRAM UO ~ U7 SS 
CKEO o————_}® SDRAM U0~U3 CKE1 pon ears SDRAM U4 ~ U7 VV nie 
CLKO/1 
U2/U6 
10.2 WV 
1022 U3/U7 


DQno WV > Every DQpin of SDRAM 
, 102 


> CLK2/3 O—\/\A\/_ 
2g be Two 0.1uF Capacitors To all SDRAMs == 10pF 


per each SDRAM 
ae Vi 


a ~~ . 
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ABSOLUTE MAXIMUM RATINGS 


Poverdsopeton ——SS«d did 
ES 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70) 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV <= VIN = Vpop + 0.3V, all other pins are not under test = OV 
4. Doutis disabled, OV= VouT = Vppb 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO ~ CS3) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70C) 


i Burst Length =1 
Operating Current 
(One Bank Active) lect -tRe = tRo(min) 

loL = 0 mA 


Precharge Standby Current CKE = Vit(max), tec = 15ns 
in power-down mode CKE & CLK<Vit(max), tec = 2 


CKE=Vin(min), CS2VIH(min), tcc = 15ns 
Icc2N : : : 1 
Precharge Standby Current Input signals are changed one time during 30ns 


0 
in non power-down mode > F < 265 
Icc2NS CKE 2 VIH(min), CLK S Vit(max), tec 40 


Input signals are stable 


Active Standby Current CKE < Vit(max), tcc = 15ns 24 


in power-down mode CKE & CLKSVit(max), tec = © 1 


i Icc3N CKE=ViH(min), CS Vin(min), tcc = 15ns AG 
Active Standby Current inpliteanale ere chaliGed one tivie dung 30r 


in non power-down mode 
(One Bank Active) IccaNS CKE=ViH(min), CLK=ViL(max), tec = © 160 
Input signals are stable 


@ Same Row 
Operating Current lol = 0 mA 
(Burst Mode) Page Burst 
tecp = 2CLKs 
@ Different Row 


Refresh Current tRc = tRC(min) 
Self Refresh Current CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


| 


4 
6 


3 3 3 3 3 3 
> > > > > > 


0) 


Ni @);S/ & 
Ni o;o|] ® 
OoO}]O;}0!/10 


* 
Oo 
o 
3/3 
>| > 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (vob = 3.3v+0.3V, Ta = 0 to 70) 


a 
[uputtningmestueneniereceleei | SSCSC~C~sACSC*C*C“‘*‘“*~‘~dCSSCSCSV 


3.3V o Vtt=1.4V . 


1200 22 502 
a Pe . VOH (DC) = 2.4V, loH = -2mA O > ESE 
utpu VoL (DC) = 0.4V, lot = 2mA up 
8702 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 
OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row precharge time 
a 
Row active time 


Row cycle time 
@Auto refresh 


| 
ara 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual componenet, not the whole module. 


oe = — 
CLK cycle time tc 13 1000 15 
26 30 

rs 


1000 


=2 Cc 
! 
CAS latency=1 
CLK high pulse width 
i H 
i \Z 


bh 


CLK to valid 
output delay 


nN 


Output data hold 
time 


t 
: 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


.o) 
tc 
t 
t 
Ss 
Ss 


= 
NO] wo} oO] wl] @o NO ™ = 
N 


CLK to output 
in Hi-Z 


= 
Nn 


ai 


PSimsuNid = 
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KMM366S 204BTN NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S204BTN-G8 (Unit : number of clock) 


KMM366S204BTN-GO (Unit : number of clock) 


66MHz (15.0ns) 
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SIMPLIFIED TRUTH TABLE 


Register Mode Register Set 
Auto Refresh 


ae 

H 
aia & pad 
Ee 


OP CODE - 


=< 


= 
ie) 


L H 


Bank Active & Row Addr. H 
Auto Precharge Disable 
Auto Precharge Enable 

Auto Precharge Disable 
Auto Precharge Enable 


H 


= 


EEE 
‘i 
BERGE 


Row Address 


aT ina 
L Column 
tyes haa ae 


abe ee 


ee 
an Soa eS 
cafe] Re a 
2a ee ee ee 
xX 
X 


Read & 
Column Address 


Write & 
Column Address 


Burst Stop 
Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


xX. 
V 


< 
x< 


X 


x 


Exit 


Precharge Power Down Mode 


BEEEREE 
befall 
E 
E 

aa 


x 
< 
x 
N 


m m 
2 2 


No Operation Command 


ef =| 
=| 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Aa ~ A10/AP, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 
Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/seif refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 

if "Low’ at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


ea - 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 
(133.350) 0.054 R 0.079 

5.014 (1.372) = (R 2.000) 
27990) 0.157+0.004 


‘(4.000 £0.100) 


1.000 


(17.780) 


cl 

A18DIA* .004 s|5 
(3.000DIA + .100) 3\¢ 
: : =| 

o|a 


0.350 
(8.890) 
4.550 ‘ 
(115.57) 
__0.170Max 
g (4.318Max) 
8 
Q 
(>) 
i 0.050 +0.0039 
(1.270£0.10) 
_ 0.250 0.250 cle 
(6.350) (6.350) 2\2 <__0.039+ 002 
fs oe oo é 8/3 (4.000 + .050) 
Sin 
0.123.005 0.123.005 0.010Max 
| | | | (3.125.125) | [| (3.125 = .125) | + (0.250 Max) 
0.079+.004 0.079+.004 ——je9.050_ 
(2.000 + .100) (2.000 + .100) (1.270) 
Detail A Detail B Detail C 


Tolerances : = .005(.13) unless otherwise specified 


The used device is 1Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S1020BT 
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KMM366S400BTN SDRAM DIMM 
4Mx64 SDRAM DIMM based on 4Mx4, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S400BTN is a 4M bit x 64 Synchronous « Performance range 

Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S400BTN consists of sixteen CMOS 4M x 4 bit Syn- KMM366S400BTN-G8 125MHz (8ns) 
chronous DRAMs in TSOP-II 400mil package and a 1K or 2K KMM366S400BTN-GO 100MHz (10ns) 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- KMM366S400BTN-G2 83MHz (12ns) 


strate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM366S400BTN is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


eo 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V£0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


e 


e 


PIN NAMES 


PinName 


DQ0 ~ DQ6 Data Input / Output 
CLKO ~ CLK3 | Clock Input 


mn Function 
AQ ~A10/AP_ | Address Input (multiplexed) 
[BAO Select Bank 


CKEO ~ CKE1 | Clock Enable Input 


CSO, CS2 Chip Select Input 


[RAS sd Row Address Storbe 
Column Address Strobe 
Write Enable 


CAS 

a 

joamo~7 [pam 
[von Power Supply (3.3V) | 
vss [Ground 
"veer _| Power Supply for Reference | 
"SDA | SerialDatavo 
DU [Don tuse 
[NC [NoConnection 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


BAO 
- 3 
ae 3 
= 1 
RAS 
CAS 
WE 
DQM0 ~ 7 
VbD 
Vss 
*VREF 
™*SDA 
DU 
NC 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


Chip Select 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


CKE Clock Enable 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. 


Power and ground for the input buffers and the core logic. 


a - 
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FUNCTIONAL BLOCK DIAGRAM 


CSO o~ 
DQMO0 c— 


DQO 
DQ1 
DQ2 
DQ3 
DQM1 


Das -— pao 
Dag-— pai U2 | DaQi13 
DAQ10-— DQ2 pai4 
DA11-— DQ3 DQ15 
CS2 o—— 
DQNM2 © ae 


DQ16 >-—; DQO 
DQ17°-— Dat 
DQ18>—) DQ2 
DQ19-— DQ3 
DQM3 


DQ24 o— 


DQ25 >— 


DQ26 >— 


DQ27 >—} DQ3 


AO ~ An, BAO o-——_ SDRAM U0 ~ U15 
RAS > _ SDRAM U0 ~ U15 

CAS o-—-—_ SDRAM U0 ~ U15 

WE o————® SDRAM U0 ~ U15 


CKEO o——-—--}® SDRAM U0~U7 CKE1 = SDRAM U8 ~ U15 


j 


“<40KQ 


DQ57 °—) DQ1 
DQ58 -— DQ2 


DQ59 >—, DQ3 


1 WH Uo/us/U4/U12 
U1/U9/U5/U13 


102 
DQn o—\/\\/—- Every DQpin of SDRAM CLKO/1/2/3 Ganivonieniid 
VpD o . i 102 U3/U11/U7/U15 
Two 0.1uF Capacitors 
per each SDRAM To all SDRAMs 
Vss © 
273 


aaa 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0 ~ 4.6 


ean en |e ra 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70°C) 


Input high votlage 
Input low voltage 


Output high voltage VOH 


uA 3 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV = VIN = VpD + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV= Vout = Vop 


CAPACITANCE (Ta=25°, f= 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 
Input capacitance (CLKO ~ CLK3) 


Input capacitance (CSO, CS2) 
Input capacitance (DQMO ~ DQM7) 
Data input/output capacitance (DQ0 ~ DQ63) 


ELECTRONICS 


KMM366S400BTN NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70°C) 


Burst Length =1 
tro = tre(min) 
loL=0 mA 


1,600 | 1,520 | 1,360 
Precharge Standby Current CKE $ ViL(max), tec = 15ns 


> in), CS= i = 
aE ViHK(min), CS2 ViH(min), tec = 15ns 


Operating Current 


(One Bank Active) leet 


Input signals are changed one time during 30ns 


320 
: mA 
en is ee ae ee) 


CKE = ViH(min), CS=Vin(min), tec = 15ns 
Input signals are changed one time during 30ns 560 mA 
> j < — 
Icc3NS CKE = ViH(min), CLK<Vit(max), tec = 2 320 fai 
Input signals are stable 
1,920 | 1,520 | 1,360 
@ Same Row 1,440 | 1,280 | 1,200] mA | 1 
cc4 Page Burst 
ees Gee 2,720 | 2,400 | 2,080 
@ Different Row 2,240 | 2,000 | 1680} mA | 1 
1,760 | 1,600 | 1,360 


Refresh Current tRe 2 tRC(min) 1,120 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 


ax oe 
ELECTRONICS 


KMM366S400BTN NEW JEDEC SDRAM MODULE 


AC OPERATING TEST CONDITIONS (vpD = 3.3V+£0.3V, Ta=0to 70°) 


, 
[ouput ining measurenentierencelen’ [SSCS 


3.3V Oo Vit=1.4V 
7 12002 502 
By , VoH(DC)=2.4V, loH=-2mA ne 
ote) et eee O e198 
MtPuE Voi (DC) =0.4V, loL=2mA Output is 
ee 50pF 50pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


N 
aS 
alS 

rs 

i 


Row active to row active delay 
RAS to GAS delay 
Row precharge time 


Row active time 


Row cycle time 
@Auto refresh 


| 
aril 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 


PSimsunig - 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual componenet, not the whole module. 


= et o 
CAS latency=3 10 ~ 
CLK cycle time CAS latency=2 1000 1000 1 


1000 
Lo has vee gl 


1,2 
pede 


CLK to valid 
output delay 


CLK low pulse width 


Input setup time 


Input hold time tSH 
CLK to output in Low-Z tSiz 
CAS latency=3 
CLK to output = 
in Hi-Z CAS latency=2 
CAS latency=1 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf}/2-1]ns should be added to the parameter. 


en a 
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KMM366S400BTN | NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


_ _KMM366S400BTN-G8 (Unit : number of clock) 


125MHz (8.0ns 
100MHz (10.0ns) 


.Ons) 
83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 


100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 


KMM366S400BTN-G2 (Unit : number of clock) 


83MHz (12.0ns 

75MHz (13.0ns) 

66MHz (15.0ns) 
(16. 


) 
60MHz (16.7ns) 
50MHz (20.0ns) 


Ponmsunig = 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 


SIMPLIFIED TRUTH TABLE 


Mode Register Set 
F Auto Refresh 
Ent 
Refresh Self 


Bank Active & Row Addr. H 
Read & Auto Precharge Disable F 
Column Address | auto Precharge Enable 
Write & Auto Precharge Disable i 
Column Address | auto Precharge Enable 
Burst Stop H 
Bank Selection 
Precharge H 
Both Banks 
Clock Suspend or 
Active Power Down 


; 
L : 7 
x 


V Address 


(Ao~Ag) 


L 


L 
L 


H 


x 


fl 
= 


x 
Oe 
= 
> 
oy 


< 
r 
z9 
a 
93 
85 


x} <| 
EG 
a 


m 
= 
< 


Precharge Power Down Mode 


pair 


= 


| 


=] 
Ee 


Ge 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A10/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 
If "Low" at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


ELECTRONICS 


KMM366S400BTN NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


(133.350) 


5.014 
(127.350) 


R 0.079 
(R 2.000) 


0.157+0,004 
ioe0.187= 0.004 
(4.000 0.100) 


(17.780) 


0.100Min 
(2.540Min) 


(6.350) 


2.150 
(54.61) 


(115.57) 
0.170Max 
| (4.318Max) 
cic Be 
25 
2/8 
0/2 
0.050 + 0.0039 


(1.270 £0.10) 


cle 
” 0.280 jens =|= 0.039 + .002 
(6.350) , (6.350) 3|$ (1.000 + .050) 
ola 
0.123+.005 0.123+.005 0.010Max 
(3.125+.125) (3.125 + 125) ly (0.250 Max) 


0.079+ .004 / | 0.079+.004 0,050 
(2.000 = .100) ; (2.000 +.100) (1.270) 
Detail A Detail B Detail C 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 4Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S4020BT 


i ELECTRONICS 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 


KMM366S403BT2 SDRAM DIMM 
4Mx64 SDRAM DIMM based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S403BT72 is a 4M bit x 64 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S403BT2 consists of sixteen CMOS 2M x 8 bit Syn- KMM366S403BT2-G8 125MHz (8ns) 
chronous DRAMs in TSOP-II 400mil package and a 1K or 2K KMM366S403BT2-GO 100MHz (10ns) 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- KMM366S403BT2-G2 83MHz (12ns) 


strate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in pareliel for each SDRAM. The 
KMM366S403BT2 is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle contro} with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,150mil), double sided component 


° 


e 


eo 


° 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 
I i i i PinName —_| Function 
[BAO | SelectBank 


Pin Front 


BAO 
AS Row Address Storbe 

CAS Column Address Strobe 
DD 
ss 

VR 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Write Enable 
DaMo~7 |oQM 


(multi 
R 
Power Supply (3.3V) 
Power Supply for Reference 
Serial Data 1/O 
Serial Clock 


*SA0 ~ 2 Address in EEPROM 
DU Don’ tuse 


No Connection 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample ail inputs. 


: Disables or enables device operation by masking or enabling all inputs except 
Chip select CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
CKE Glock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 
= Row / column addresses are multiplexed on the same pins 
Pe EOIN) Dees Row address : RAO ~ RAO, column address : CAO ~ CA8 
Selects bank to be activated during row address latch time 
ann sgion Anaces Selects bank for read/write during column address latch time 


Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Column Address Strobe 


; Enables write operation and row precharge. 
Wite Enable Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 


Blocks data input when DQM active. (Byte masking) 


ELECTRONICS 
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FUNCTIONAL BLOCK DIAGRAM 
C31 6 


TS0 © 
DQM0 a = 


DQ0 
DQ1 
DQ2 


DQ3 
Da4 
DAS 
Da6 
DQ7 
DQMm1 
DQB o 
bag 
DQ10 
DQi1 
pai2 
Da13 
Dpat4 
DQ15 
TS3 o 
CS2 o— 
DQM2 o 
Dam cS DQM CS 
DQ16>—| DAD t+——1 DQo 
DQ17 -—| Dat I—__| DQ1 
DQ18 Da2 u2 }+——_| DQ2_—su10 
DQ19-— DaQ3 i——| DQ3 
DQ20-—| Da4 == pod 
DQ21 DQ5 +} DQ5 
DQ22 Daé6 L—_-_| DQ6 
DQ23>-—| DQ7 DQ7 
DQM3 o— ae | : | 
DQM CS Dam CS 
DQ24-—+; DAO Dao 
DQ25o—| Dat = Dat 
DQ26-— DQ2 U3 DQ2 uit 
DQ27 -—| DaQ3 t——! DQ3 
DQ28 Da4 pa4 
Bae Das Es DA5 
DQ30°—} Da6 |__| NQ6 
DQ31o—} DQ7 | DQ7 
AO ~ An, BAO o> SDRAM U0 ~ U15 
RAS o> SDRAM U0 ~ U15 ae 
CAS o———® SDRAM U0 ~ U15 j 
—— S 10KQ 
WE o————® _ SDRAM U0 ~ U15 


CKEO o——_—_» SDRAM U0~U7 CKE1 =a SDRAM U8 ~ U15 
jt U0/U8/U2/U10 
102 U1/U9/U3/U11 
DQn o——\\V\® Every DQpin of SDRAM SEs af U4/U12/06/U14 
an > age U5/U13/U7/U15 
i Two 0.1uF Capacitors 


aoe L L per each SDRAM 
ss 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Vaeamypnmiceie [var eas 
ae 


Short circuit current mA 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70) 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = Vin = Vop+ 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV< Vout < Vpp 


CAPACITANCE (ta =25C, f= 41MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK3) 

Input capacitance (CSO ~ CS3) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Operating Current Burst Length =1 


(One Bank Active) tRc = tRe(min) 
loL=OmA 


Precharge Standby Current CKE = ViL(max), tec = 15ns 


in power-down mode CKE & CLKSViIL(max), tec = 0 


CKE= ViH(min), CS 2 ViH(min), tcc = 15ns 
Icc2N . : : 
Precharge Standby Current Input signals are changed one time during 30ns 


in non power-down mode i = 
CKE= Vin(min), CLK Vit(max), tec = 2 


Input signals are stable 


Active Standby Current CKE $ ViL(max), tec = 15ns 
in power-down mode CKE & CLK<ViL(max), tec = 2 32 


i Ioc3N CKE=Vix(min), CS=Vir(min), tec = 15ns Sab 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode - 
(One Bank Active) loc3NS CKE= ViH(min), CLKSVit(max), tec = © 320 
Input signals are stable 


: 

o 
3 3 3 3 
> > > > 


@ Same Row 


Operating Current lo. =O mA 


(Burst Mode) Page Burst 
tccD = 2CLKs 
@ Different Row 


Refresh Current tRc = tRC(min) 


CKE £0.2V 


e ~ 
P= fo) 
2 ro) 


@ 
co 
So 
3) 3 3 
>| > > 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Pin suNag - 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (vob = 3.3V+0.3V, Ta = 0 to 70) 


Input levels (Vih/Vil) 2.4/0.4 


Input rise and fall time t/tf=4/1 | ons 


Output timing measurement reference level 
Output load condition See Fig. 2 


3.3V o Vit=1.4V 


12002 502 
Slee es y VoH (DC) = 2.4V, |OH = -2mA Stdsut sé 
te VoL (DC) = 0.4V, fol = 2mA is 
8702 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 
OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay | trRomin =| = 16 
FES to OAS delay fmcom | 2 | 2 | 9 | mo | 1 | 
. 


Row precharge time 


pen ee 


Row cycle time bt fom jf 7 | 


last aeintonewcoladaess ey [teomey [tS 

Last taintorowmectage [way | 

lastdtaintobuntewop ity | 
a, ar 
a caer 
ee See 


CAS latency=3 
CAS latency=2 
CAS latency=1 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trFc after self refresh exit. 


ELECTRONICS 
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output data 


KMM366S403BT2 NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual componenet, not the whole module. 


CLK cycle time 


CLK to valid 
output delay 


24 26 


1000 
| 26 | 

Ee eee ae 
CAS latency=2 
CAS latency=1 
CAS latency=3 


CAS latency=2 


E 
Oo 


Output data hold 
time 


CLK high pulse width 


: 


CAS latency=3 

CLK to output 3 

in HieZ CAS latency=2 tsHZ 
CAS latency=1 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


7 


ea 


ees 
eae 
ass 
is 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S403BT2-G8 (Unit : number of clock) 


125MHz (8.0ns) 


KMM366S403BT2-G0O (Unit : number of clock) 


100MHz (10.0ns) 
83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60M#z (16.7ns) 


5OMHz (20.0ns) 


PSAMSUNGg ~ 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


L 2 


: 
: : 


Row Address 


Self 
Refresh 


= 
A 


4 


Write & Auto Precharge Disable ‘ 
Column Address | auto Precharge Enable 
Burst Stop 


x 
an 


~ i > wl wl] wi] w 
an 


Bank Selection 
Precharge H 
Both Banks 


Active Power Down 


Ei 


| 
N 


< 
x. 
x 


No Operation Command 


Note : 1. OP Code : Operand Code 
Aa ~ A1o/AP, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 
If "Low" at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


ELECTRONICS . : 


BE 
El 
file 
Ee 
feos 
; 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
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PACKAGE DIMENSIONS 


Units : inches (millimeters) 


5.250 
(133.350) 
0.118 5.014 R 0.079 
(3.000) (127.350) (R 2.000) 
0.157+0,004 
ie (4.000 + 0.100) 
B\A = got 
—l1g wold cemaeteat a 
<-IN w/o o|? 
Vw | O oO co 
olny S tC 
lan aN ra lan °o =, 
Lat ICT JIT EP TST TET TT TOTTORI] 
A, T™ B Cc cl= 
A18DIA + .004 S|5 
(3.000DIA = .100) 0.250 0.250 als 
(6.350) (6.350) =e 
0.350 HE 1.450 2.150 a 
(8.890) 450 (36.830) (54.61) 
11.430 
i ) 4.550 | 
(115.57) 
0.170Max 
$< $$ ——___________ 
| (4.318Max) 
£1 
2|5 
818 
3 |e 
—| 0.050 +0.0039 
(1.270 £0.10) 
c£\/£ 
i 2259. =\= 0.039 +.002 
ae ; 3/3 (1.000 + .050) 
ESS 
vs 


0.123 .005 0.123+ .005 0.010Max 
| | (3.125 .125) (3.125 + .125) | (0.250 Max) 
0.079+ 004 | L 0.079+.004 ‘0.050 
(2.000 = .100) |  (2.000+.100) (1.270) 
Detail A Detail B Detail C 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 
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NEW JEDEC SDRAM MODULE 


KMM366S403BTN SDRAM DIMM 


4Mx64 SDRAM DIMM based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM366S403BTN is a 4M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM366S403BTN consists of sixteen CMOS 2M x 8 bit Syn- 
chronous DRAMs in TSOP-II 400mil package and a 1K or 2K 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- 
strate. A 0.1uF decoupling capacitor is mounted on the printed 
circuit board in parellel for each SDRAM. The 
KMM366S403BTN is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


FEATURE 


° 


e 


Performance range 
Max Freq. (Speed) 


KMM366S403BTN-G8 125MHz (8ns) 
KMM366S403BTN-GO 100MHz (10ns) 
KMM366S403BTN-G2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


Vss 
DQOo 
DQ1 
DQ2 


PIN NAMES 
Pin Name 


AO ~ A10/AP_ | Address Input (multiplexed) 
(3. 


BAO 

Chip Select Input 

jDamo~7 [pam 
uU 
c 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. 


_— , Disables or enables device operation by masking or enabling all inputs except 
cs Chip select CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


CKE Clock Enable 


AQ ~ A10/AP | Address 


BAO 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


DQO ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power and ground for the input buffers and the core logic. 
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KMM366S403BTN | NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


DQM CS DQM CS 
DQ24 Dao Dao 
DQ25 o> Dal Dai 
DQ26 o— DQ2 U3 DQ2 ut 
DQ27 -—| DQ3 Da3 
DQ28 -—| DA4 Da4 
DQ29 ——j DAS DQ5 
DQ30 Da6 Da6 
DQ31 DQ7 DQ7 


_ AO ~ An, BAO 0 _ SDRAM U0 ~ U15 
RAS o> SDRAM U0 ~ U15 ; 
CAS °——_® _ SDRAM UO ~ U15 J 


VDD 


a 3 10KQ 
WE o———— SDRAM UO ~ U15 a 
CKEO o————_ SDRAMUO~U7 CKE1 a en SDRAM U8 ~ U15 
102 U0/U8/U2/U10 
102 joe, re 
DQn o——\/\/_—-> Every DQpin of SDRAM CLKO/1/2/3 U4/U12/N6/U14 


VoD Cee ee 102 U5/U13/U7/015 
A 0.1uF Capacitor 


To all SDRAMs 
er each SDRAM 
Vss foe Z — 


ax 


ELECTRONICS 


KMM366S403BTN NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Ea 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, Ta=0 to 70) 


Output high voltage 
Output low voltage 
Input leakage current 


Output leakage current OL 


Note: 1. VIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width <= 10ns acceptable. 
3. Any input OV = Vin S Vpp+ 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV Vout <= Vpp 


CAPACITANCE (ta =25C, f = 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 
Input capacitance (CLKO ~ CLK3) 


Input capacitance (CSO ~ CS3) 
Input capacitance (DQM0 ~ DQM) 
Data input/output capacitance (DQ0 ~ DQ63) 


Pim suid = 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Operating Current Burst Length =1 


(One Bank Active) tro = tRe(min) 
lo. =O mA 


Precharge Standby Current CKE = ViL(max), tec = 15ns 
in power-down mode CKE & CLK<ViL(max), toc = © 


| CKE= ViIH(min), CS 2 VIH(min), tec = 15ns 
cc2N : ; : 
Precharge Standby Current Input signals are changed one time during 30ns 


in non power-down mode CKE= ViH(min), CLK<Vit(max), tec = °° 
Icc2NS : 
Input signals are stable 


Active Standby Current CKE = Vit(max), tcc = 15ns 
in power-down mode Icc3PS_ | CKE & CLK<ViL(max), tec = © 


ean CKE=Vin(min), CS=Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode - 
(One Bank Active) Icc3NS CKE = ViH(min), CLK = ViL(max), tec = °° 390 
Input signals are stable 
Burst Mode 
( ) ea belies 1,600 | 1,440 | 1,280 mf 
mA 4 


@ Different Row 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


es 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (vob = 3.3V+0.3V, Ta =0 to 70°) 


Input levels (Vih/Vil) 2.4/0.4 


| | Gaara 
YO 
Tiputieoandietime det Cd 
outputting messurrentwtensnie’ [SCT 
LC YS 


= O Vit=1.4V 
12002 a 
Output o—————»————¢ - - - - --  VOH(DC)=2.4V,loH=-2MA 
ve Vot (DC) = 0.4V, lo. = 2mA utpu 
870 SOpF ae 
ated ace a (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay 
RAS to GAS delay 


. tRAS(min) 
Row active time 


@Operation tRC(min) 


Last data in to burst stop 

Col. address to col. address delay 
CAS latency=3 

Number of valid 

output data CAS latency=2 


CAS latency=1 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A new command may be given trFc after self refresh exit. 


PSAmSUNGg 
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KMM366S403BITN NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual componenet, not the whole module. 


ices | 

CLK cycle time tcc 1000 1000 
pie ee? Ee 

CAS latency=3 Ea he 

ten x [ [7] [sl], _ 

2 on ee 


fae data hold ton 


Input hold time 
CLK to output in Low-Z 
CAS latency=3 
CLK to output ~ 
in Hi-Z CAS latency=2 
CAS latency=1 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf=1ns. 
If tr & tfis longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S403BTN-G8 . (Unit : number of clock) 


100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns 


) 
66MHz (15.0ns) 
) 


60MHz (16.7ns 


50MHz (20.0ns) 


PSimsuNag = 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Mode Register Set 
Auto |AutoRefresh 


Refresh Self 
Refresh 


|Bank Active &Row Add = Active & Row Addr. Row Address 
Read & SA Ne a Precharge Disable oo Column 
Address 
Column Address | auto | Auto Precharge Enable | Enable (Ao~Ae) | 4,5 | 
Write & Auto ee Disable + |_| Coturn 
ress 
Column Address | Auto rece ee Enable vache) 
Burst Stop aa ae eos 


Bank Selection 
Precharge 
Both Banks 


Active Power Down 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A1o/AP, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo: Bank select address. 
If "Low" at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A1o/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tre after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


PSs unig a 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


(133.350) 
5.014 


R 0.079 
(R 2.000) 


0.157+0.004_. 
(4.000 0.100) 


(17.780) 


£\£ 
A18DIA + .004 2\2 
(3.000DIA = .100) 3|§ 
ola 
0.350 - 
(8.890) 
(115.57) 
0.170Max 
(4.318Max) 
£lE 
=\|= 
a|8 
oj 8 
_ . 0.050 + 0.0039 
(1.270£0.10) 
0.250 0.250 =|= re 
(6.350) (6350) =|= 0.039 +.002 
oe a ad aie 3\¢ | | (1.000 + .050) 
olN 


0.010Max 


{ (0.250 Max) 


0.123 .005 


0.123 + .005 
(3.125 +125) 


(3.125+ .125) 


‘ "9.050 


0.079+ .004 0.079 + .004 Sage Ee 
(2.000 + .100) | (2.000+.100) (1.270) 
Detail B Detail C 


Detail A 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 


g ELECTRONICS 


300 


KMM374S203BTN NEW JEDEC SDRAM MODULE 


KMM374S203BTN SDRAM DIMM 
2Mx72 SDRAM DIMM with ECC based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM374S203BTN is a 2M bit x 72 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM374S203BTN consists of nine CMOS 2M x 8 bit Synchro- KMM374S203BTN-G8 125MHz (8ns) 
nous DRAMs in TSOP-II 400mil package and a 1K or 2K KMM374S203BTN-GO 100MHz (10ns) 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- KMM374S203BTN-G2 83MHz (12ns) . 


strate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM374S203BTN is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


e 


e 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 
I i PinName [Function 
Select Bank 

CLKO ~ CLK 
CKEO 


Pin Front | Pin Front Front | Pin 


1 
2 
3 
4 
5 
6 
7 
8 
9 


| CLKO ~ CLK | 

}CKEO 

[RAS | Row Address Storbe 
|CAS | Column Address Strobe _ | 
WE | Wiite Enable 
ABE id 
Vss 


Power Supply (3.3V) 


DU Don’ tuse 


* These pins are not used in this module. . 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S203BTN NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Enables write operation and row precharge. ; 
Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 
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KMM374S203BTN NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


CSo o—— 
DaMo o=————+ I | 


DQM CS DQM CS 


pao s—| pao DQ32 Dao 
DaQ1°«— pal ne DQ33 pai 

DQ2°— pa2 DQ34 Da2 US 
DQ3 °— DQ3 
DQa4°-— pa4 
DQ5°*— Das 
pas -— paé 
DQ7°— DQ7 


DQM1 o——; 2 
DQM CS 


DQ8e—} DQo 
Dage—| DAI yy, 
DQ1I0°—j DQ2 
DQi1°— DQ3 
DQ1i2°—; DaQ4 
DQ13°— DQ5 
DQi4°—; Das 
DQ15°— DQ7 


CBO -— DQO0 
CB1°— DQ1 U2 
CB2°— DQ2 
CB3°— DQ3 
CB4°— DQ4 


AO ~ An, BAO © > SDRAM U0 ~ U8 
RAS © > SDRAM U0 ~ U8 
CAS o ——_—_———__ SDRAM U0 ~ U8 102 wee 
— MW u1/U4 
WE © > SDRAM U0 ~ U8 ie 
CKEO © > SDRAM U0 ~ U8 CLKO/1 


U5/U7 
Wb 
102 102 U6/U8 


DQno ANY > Every DQpin of SDRAM 


102 
CLK2/3 a 


—— 10pF 


VDD o- ® 
ek i Two 0.1uF Capacitors 
a I per each SDRAM 


To all SDRAMs 
> hd 
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KMM374S203BTN NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0 ~ 4.6 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70) 


2 


Output leakage current 


Note : 1. VIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV = Vin = Vop+ 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV< VouT <= Vop 


CAPACITANCE (Ta= 25°, f = 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEQ) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
Data input/output capacitance (CBO ~CB7) 
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KMM374S203BTN NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70) 


Operating Current Burst Length =1 


(One Bank Active) tRo= tRe(min) 
lo. =O mA 


p 
in power-down mode CKE & CLK=Vit(max), tec = © 


iBeon CKE= Vin(min), CS=ViH(min), tcc = 15ns 
Precharge Standby Current Input signals are changed one time during 30ns 


in non power-down mode CKE= Vix(min), CLKSVit(max), tec = °° 
Icc2NS 
Input signals are stable 


Active Standby Current CKE $= ViL(max), tec = 15ns 
in power-down mode CKE & CLK<Vi(max), tec = © 


; CKE= ViH(min), CS=Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) CKE2 ViH(min), CLK S Vit(max), tec = © 


Input signals are stable 


@ Same Row 
Operating Current lol = 0 mA 
(Burst Mode) Page Burst 
tecp = 2CLKs 
@ Different Row 


tRc = tRC(min) 
CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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KMM374S203BTN NEW JEDEC SDRAM MODULE 


AC OPERATING TEST CONDITIONS (vbbD = 3.3V+0.3V, Ta = 0 to 70) 


Input levels (Vih/Vil) 2.4/0.4 


Input rise and fall time tr/tf=1/1 
Output timing measurement reference level ee ee 
Output load condition See Fig. 2 


3.3V o Vit=1.4V 


12002 502 
isi et : VoH (DC) =2.4V, loH=-2mA Giiuee 
utput VoL (DC) = 0.4V, lo. = 2mA BY 
8702 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 
OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


[cot aden tea acne dey [wenn [St 
— [__easianges | SSCS 
sri 
easiness 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trFc after self refresh exit. 
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KMM374S203BTN NEW JEDEC SDRAM MODULE 


pap 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual componenet, not the whole module. 


CLK cycle time 


CLK high pulse width t 


CH 
Input setup time tss 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


tec 2 


N 
oO) 


= 


NO 
EE 


N 


1000 13 1000 
ea = oy 8 


CLK to valid 
output delay 


N 
& 


= 
NO 


+} 


Output data hold 
time 


ow = 
N 
NO 


1 


CLK to output 
in Hi-Z 


7 
1 


= 
oa 


a; on 


= 
ou 
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-KMM374S203BTN NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM374S203BTN-G8 


(Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


KMM374S203BTN-GO (Unit : number of clock) 


‘oowtie(io0m) | a [8 _| 
cowie 1200) | a | 7 


3 
Tame 130ney [2 | 8 
66MHz (15.0ns) 
60MHz (16.7ns) 


KMM374S203BTN-G (Unit : number of clock) 


83MHz (12.0ns) 


75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 
50MHz (20.0ns) 


ep” a 
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KMM374S203BTN NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Px | opcoe fae 
H 


Ee 
SSSOgmEee 
Refresh 
X Xx 


ie F 
x 


es 
CHV Rowan 


L Column 
: Pe) YR BS 
i Auto Precharge Disable L Column 
Write & g , 4 BS | 
(Ao~As) 


Column Address | Auto Precharge Enable 
Burst Stop X 


Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


Ww 


4,5 


Precharge Power Down Mode 


ze 

Eek 

H a 
a= 
. aa 
ae 

a 

Gs 

Bas 

es 

aa 


A 
Sooo ae 

No Operation Command H x Xx x 
sama Le Gry arise = 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A1o/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/seif refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 
If "Low" at read, write, row active and precharge, bank Ais selected. 
lf "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tre after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


a : 
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KMM374S 203BTN NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 
(133.350) 0.054 R 0.079 
5.014 (1.372) (R 2.000) 


0.157+ 0.004 
(4.000 +0.100) 


(127.350) 


1.000 
(17.780) 


A18DIA+ .004 
(3.000DIA = .100) 


0.350 
(8.890) 


0.100Min 
(2.540Min) 


(36.830) 


(11.430) 
ean 


0.170Max 
(4.318Max) 


0.200 Min 


_ 0.050 + 0.0039 
(1.270£0.10) 


0.039 + .002 


: | (1.000 + .050) 


| 0.010Max 


¥ (0.250 Max) 


0.250 
(6.350) (6. si 


0.123+.005 
| (3.125.125) 
_0.079+.004 _ 0.079+.004 —4—je0.950_ 

(1.270) 


~ (2,000 +.100) (2.000 +.100) 
Detail A Detail B 


0.100 Min 
(2.540 Min) 


0.123.005 
(3.125.125) 


0.050 


Detail C 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 
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KMM374S400BTN 


NEW JEDEC SDRAM MODULE 


KMM374S400BTN SDRAM DIMM 


4Mx72 SDRAM DIMM with ECC based on 4Mx4, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 

The Samsung KMM374S400BTN is a 4M bit x 72 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM374S400BTN consists of eighteen CMOS 4M x 4 bit Syn- 
chronous DRAMs in TSOP-II 400mil package and a 1K or 2K 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- 
strate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 


KMM374S400BTN is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


FEATURE 


e 


e 


e 


Performance range 
Max Freq. (Speed) 
425MHz (8ns) 
100MHz (10ns) 
83MHz (12ns) 


KMM374S400BTN-G8 
KMM374S400BTN-GO 
KMM374S400BTN-G2 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


PIN NAMES 


PinName [Function  s, 
Select Bank 
Check bit (data-in / data-out) 


Chip Select Input 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S400BTN NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. . 
Row address : RAO ~ RA10, column address : CAO ~ CA9 
Selects bank to be activated during row address latch time. 
Beh seen acne: Selects bank for read/write during column address latch time. 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge 
Colin Addioss Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Enables write operation and row precharge 


Latches data in starting from CAS, WE active 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. 
Check bits for ECC. 


Power and ground for the input buffers and the core logic. 


en es 
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KMM374S400BTN NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


CSO 
DQMO0 o 
DQM CS 
Dao —| Dao 
pat 7 DQ1 =o 
pa2 pa2 
Da3 Da3 
DQM1 o 
pam Cts 
Das o—| pao 
Dage—} DA1—s yp 
Da10.—| paz 
DA11-—{ DQ3 
bam cs | 
CBO -—| DQO 
CB1 DQ1 sg 
eal Daz 
CB3o—j DQ3 | 
CS2 © 
DQM2 o an eee a) DaMé o_——,»——_ 
Dam CS Dam CS DAM CS 
ee Dao DQ20 » Da48 o— DAD DQ52 -—} DAO 
DQ17 DQ1 ys | DQ21° DQ49°— DQ1 yyq | DQ53°{ DAI ys 
Da18 -— Da2 DQ22« DQ50-—| DQ2 DaA54o—] Da2 
DA19e—| DQ3 DQ23o DQ55-—j DQ3 
DAQM3 o- = = 
Dam CS CS Dam CS 
pa24.e—| pao DQ28 DA60 —{ DAD 
DQ25°—} DQ1—s_y7_ |: DAZ uig | DQ61°4 DAI yyy 
DQ26o—| DQ2 DQ30 o 
DQ27 o—| DQ3 pa31 
AO ~ An, BAO © _ SDRAM U0 ~ U17 
RAS o———— SDRAM U0 ~ U17 woe 
CAS o—--—_® SDRAM U0 ~ U17 A 
WE o——— SDRAM U0 ~U17 ae Z 
CKEO o————}» SDRAMU0~U8 CKE1 coum SDRAM U9 ~ U17 
‘aa UO/U9/U5/U14 
DQn Tene Cae Every DQpin of SDRAM pia anc 
CLKO/1/2/3 U4/U13 
VoD o— _» U2/U11/U7/U16 
Tf ae Two 0.1uF Capacitors To all SDRAMs Gees saree ee 


per each SDRAM 
Vss © 
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ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~4.6 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70) 


Supply voltage 


Output leakage current 


Note : 4. VIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV < VIN = VoD + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV< VouT < Vppb 


CAPACITANCE (ta= 25, f= 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK3) 

input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
Data input/output capacitance (CBO ~ CB7) 


PSimsungg fee 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70°C) 


Burst Length =1 
tRc = tRc(min) 


Ioc1 
fjoL.=OmA 


Precharge Standby Current CKE < Vit(max), tec = 15ns 


Operating Current 
(One Bank Active) 


pm 


in power-down mode CKE & CLK<Vit(max), toc = © 
ingon CKE= Vix(min), CS = ViH(min), tec = 15ns 
Input signals are changed one time during 30ns 
= i < = 
Icc2NS CKE Vir(min), CLK <Vit(max), tec = © 
Input signals are stable 
he 


Precharge Standby Current 
in non power-down mode 


z 360 

Active Standby Current CKE = ViL(max), tec = 15ns 54 
in power-down mode CKE & CLK<ViL(max), tec = © 36 
a 30 

‘ 360 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


ze 
> 


3 3 
> > 


ean CKE2=Vin(min), CS=Vin(min), tec = 15ns 6 
Input signals are changed one time during 30ns 
CKE= ViH(min), CLK <= ViL(max), tec = © 
Input signals are stable 


@ Same Row 1,440 mA | 4 


@ Different Row 2,520 mA 1 


Refresh Current tRc = tRC(min) 1,260 
Self Refresh Current CKE<0.2V 


’ Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


loL=OmA 
Page Burst 
tccp = 2CLKs 


Operating Current 


(Burst Mode) Ieee 


= 
Oo 
@ 
to) 
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KMM374S400BTN NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (vpbD = 3.3v+0.3v, Ta=0to 70°C) 


input oa (VR 
7c 
en ee Sines ae 
pore SCd CCS 


3.3V > Vite1.4V 
12002 502 
Vox (DC) = 2.4V, lo = -2mA 
Output * VoL (DC) = 0.4V, lo. = 2mA Output © as 
eo 50pF 50pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay 
@Operation 


Last data in to new col. address delay 


| tree | 
Row cycle time @Auto refresh | tRFC(min) 
| fepueniny 


Number of valid 
output data 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 


an ra 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual componenet, not the whole module. 


CLK cycle time 


Sa Xi 

[eckrih ew 
a 

<a 

er 

[ae 


13 


i 
j=) 
So 
o : 
NO 
o Oo 
= 
fan] 
Oo 
o 


CLK to valid 
output delay 


he ocd 

oe 
a ae 

=e 


Output data hold 
time 


a ee ae 

ae Se es 

2 
Note : 1. Parameters depend on programmed CAS latency. 


2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)}=1ns. 

If tr & tf is longer than 1ns, transient time compensation should be considered, 

i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


nm | wl w _ |: 
TIE 
E 


CLK to output 
in Hi-Z 
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KMM374S400BTN NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM374S400BTN-G8 (Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


100MHz (10.0ns) 
83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 


Freq n 
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KMM374S400BTN NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


pepe Te [x [oreo a2 


ea ee aBRGE 
Ent 
Refresh Self 
Bank Active & Row Addr. _ 
Read & Auto Precharge Disable ca 


i 


Column Addréss | auto Precharge Enable 
Write & Auto Precharge Disable 
Column Address | auto Precharge Enable 


Burst Stop 
|Bank Selection =| Selection 
—— Banks 


Precharge 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


Be 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A10o/AP, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 
3, Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 
If "Low' at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KMM374S400BTN NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


(133.350) 
5.014 


(R 2.000) 


0.157+0.004 
(4.000 £0.100) 


1.250 


(17.780) 


118DIA+ .004 
(3.000DIA + .100) 


0.350 
(8.890) 


0.100Min 
(2.540Min) 


(6.350) 
1.450 


4.550 
(115.57) 


0.170Max 
| (4.318Max) 


0.200 Min 
(5.08 Min) 


- 0.050 + 0.0039 
(1.270 £0.10) 


s|< 
r 0.250 0.250 =|5 0.039 + .002 
(6.350) (6.350) 3 $ (1.000 + .050) 
S| 
0.123+ .005 0.123+ .005 | 0.010Max 
(3.125+.125) ¥ (0.250 Max) 


(3.125% 125) 
‘ "9,050 


0.079+ .004 , 0.079+ .004 ee eae 
(2.000+.100) . | (2.000.100) (1.270) 
Detail B Detail C 


Detail A 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 4Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S4020BT 
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KMM374S403BTN NEW JEDEC SDRAM MODULE 


KMM374S403BTN SDRAM DIMM 
4Mx72 SDRAM DIMM with ECC based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM374S403BTN is a 4M bit x 72 Synchronous - Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM374S403BTN consists of eighteen CMOS 2M x 8 bit Syn- KMM374S403BTN-G8 125MHz (8ns) 
chronous DRAMs in TSOP-Ii 400mil package and a 1K or 2K KMM374S403BTN-GO 100MHz (10ns) 
EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub- KMM374S403BTN-G2 83MHz (12ns) 


strate. A 0.1uF decoupling capacitor is mounted on the printed 
circuit board in parellel for each SDRAM. The 
KMM374S403BTN is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


° 


PIN NAMES 


Pin Na Function 
[paMo~7_ [pam 
Vss 
DU 
NC 


-PinName o 


vss [Ground 
JDU Don’ tuse 
|NC____|NoConnection 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S403BTN NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. , 


; Disables or enables device operation by masking or enabling all inputs except 
le CLK, CKE and DOM 


Masks system colck to freeze operation from the next clock cycle. 

CKE should be enabied at least one cycle prior to new command. 
KE Glock Enable Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


- Row / column addresses are multiplexed on the same pins. 
AQ ~ AI0/AP | Address Row address : RAO ~ RA10, column address : CAO ~ CA8 


Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 


Paw Adéiees Sirone Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Column Address Strobe 


aE . Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


DQO0 ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
CBO ~7 Check bit Check bits for ECC. 
Power and ground for the input buffers and the core logic. 
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KMM374S403BTN NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


CS1 o 
CS0 o 
DQMO o om ee 
cs 


DQM 
DQO 


Da2 US 


DQO 
Dal 
DQ2 
DQ3 
DQ4 
DQs 
DQ6 
DQ7 


pais +4 
DQ17°— Dat 
DQ18°—| DQ2 U3 
Da1i9 °—| DQ3 
DQ20°—; DQ4 
DQ21 °— DQ5 
Da22°— Da6 
DQ23°— DQ7 


DQM3 o—_—»—_} — 
cs 


RETRaEE 


DQM DQM CS 
Da2s <—| bat 1 bat 
DQ26 DQ2 U4 pq2.=sU13 
DQ27 — DQ3 DQ3 
DQ28 DQ4 DQ4 
DQ29°-— pas DQ5 
DQ30 >— DQG DQ6 
DQ31 -— DQ7 DQ7 
AO ~ An, BAO °-® _ SDRAM U0 ~ U17 
RAS 0 SDRAM U0 ~ U17 wee 
CAS °c SDRAM U0 ~ U17 J 
aa <10KQ i 
WE °————_ SDRAM U0 ~ U17 s He ae ROIs 
CKEO o————_}® SDRAM U0~U8 _ CKE1 ee SDRAM U9 ~ U17 ioe —— U0/U9/U3/U12 
102 VV *— U1 10/04/13 
DQn o—.,/\ A’ Every DQpin of SDRAM CLKO/1/2/3 i— Y2/U11 
U5/U14/U7/U16 
VDD o 1 —_—_}> 
A 0.1uF Capacitor To all SDRAMs 102 — Y6/U15/U8/U17 
i per each SDRAM 
Vss o— 
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ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~46 


-55 ~ +150 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70) 


Supply voltage 


2 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV <= VIN = Vpp + 0.3V, all other pins are not under test = OV 
4. Doutis disabled, OVS Vout = Vpp 


CAPACITANCE (1a =25C, f = 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 
Input capacitance (CLKO ~ CLK3) 


Input capacitance (CSO ~ CS3) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
Data input/output capacitance (CBO ~CB7) 
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KMM374S403BTN NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70) 


‘ Burst Length =1 
1@) ting C t 
(one Bank hetive) tre = tRc(min) 1,125 | 1,080 
jo. = 0 mA 


Precharge Standby Current CKE = Vin(max), too = 18s 3 »| 
in power-down mode 


jiccaPs | CKE & CLK=ViIL(max), tcc = © 


peeerS ore SONS CS=VIH(min), tec = 15ns 
Icc2N F : : 
Precharge Standby Current Input signals are changed one time during 30ns 


in non power-down mode CKE = Vix(min), CLK< ViL(max), tec = °° 
Icc2NS 
Input signals are stable 


Active Standby Current CKE < Vit(max), tec = 15ns 


in power-down mode CKE & CLK<ViL(max), tec = © 


i IccaN | CKE= Vin(min), CS=Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode - 
(One Bank Active) IccaN$ CKE = ViH(min), CLK= Vit(max), tec = © 


Input signals are stable 


@ Same Row 
Operating Current lo. =O mA 
(Burst Mode) Page Burst 
tccp = 2CLKs 
@ Different Row 


tRc = tRC(min) 
CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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AC OPERATING TEST CONDITIONS (vob = 3.3V+0.3V, Ta =0 to 70) 


Input levels (Vih/Vil) 2.4/0.4 


Input rise and fall time tr/tf=1/1 
Output timing measurement reference level 
Output load condition See Fig. 2 


© Vit=1.4V 
12002 ae 
Suthik 6 — ee , VOH (DC) = 2.4V, loH = -2mA dione : 
Bhs ” Vot (DC) = 0.4V, lol = 2mA pu DES 
8702 SOpF 50pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay 
RAS to CAS delay 
Row precharge time 


- 
Row active time 
S (max) 
Row cycle time 
Sone refresh 


Last data in to new col. address delay 
Last data in to row precharge 
Last data in to burst stop 


Number of valid 
output at CAS latency=2 
CAS latency=1 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after seif refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual componenet, not the whole module. 


1000 


CLK cycle time 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


1000 


CLK to valid 
output delay 


Output data hold 
time 


Ww 


| w| w 
alan, oa 


tT ; | 


CLK to output 
in Hi-Z 


a ms 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM374S403BTN-G8 (Unit : number of clock) 


100MHz (10.0ns) 


sowie aan [2 | 7 [« [2 | 
rams tan) [2 | 6 


KMM374S403BTN-GO (Unit : number of clock) 


100MHz (10.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 
60MHz (16.7ns) 


KMM374S403BIN-G2 (Unit : number of clock) 


83MHz (12.0ns 


66MHz (15.0ns 
6OMHz (16.7ns) 


SOMHz (20.0ns) 


.Ons) 
.Ons) 
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KMM374S403BIN NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Refresh Self 
Refresh 


Bank Active & Row Addr. 


Read & Auto Precharge Disable & ¥ Colne 
ress 
Column Address | auto Precharge Enable Pars) 
i Auto Precharge Disable L Column 
Write & ee a! 


Column Address | Auto Precharge Enable err: AS 
Burst Stop x 


Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


: 


Note : 1. OP Code : Operand Code 
Ao ~ A10/AP, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo: Bank select address. 
If "Low" at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If Aio/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assojated bank can be issued at tre after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


(133.350) 
5.014 


R 0.079 
(R 2.000) 


0.157+0.004 
(4.000 +0.100) 


4.250 
(17.780) 


A18DIA+ 004 
(3.000DIA = .100) 


0.350 


0.100Min 
(2.540Min) 


(6.350) 


2.150 
(54.61) 


(8.890) 
(115.57) 
0.170Max 
| (4.318Max) 
S 
8 
N fo 
2 Q 
= : 0.050 +0.0039 
(1.270 +0.10) 
c/© 
0.250 ees s|5 0.039 + .002 
6.350) | (6.350) 8 ¢ (1.000 + .050) 
SM 
0.123 + .005 | 0.123+.005 0.010Max 
(3.125+ .125) | (3.125 4.125) TF (0.250 Max) 
0.079 + .004 , |, 0.079+ 004 cope C0 eo 01080 
(2.000.100) | (2.000.100) con 
Detail A Detail B Detail C 


Tolerances : = .005(.13) unless otherwise specified 


The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 


a 
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KMM366S404AT SDRAM DIMM 
4Mx64 SDRAM DIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S404AT is a 4M bit x 64 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S404AT consists of four CMOS 4M x 16 bit with 2banks KMM366S404AT-G8 125MHz (8ns) 
Synchronous DRAMs in TSOP-I! 400mil package and a 1K or KMM366S404AT-GO 100MHz (10ns) 
2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy KMM366S404AT-G2 83MHz (12ns) 


substrate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM366S404AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. !/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), single sided component 


e 


° 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front 


Vss 
DQoO 
DQ1 
DQ2 
DQ3 


Chip Select Input 
Row Address Storbe 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Serial Data I/O 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S404AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample ail inputs. 


== ; Disables or enables device operation by masking or enabling all inputs except 
ee Gun Select CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


7 Row / column addresses are multiplexed on the same pins 
BD he Row address : RAO ~ RA12, column address : CAO ~ CA7 
Selects bank to be activated during row address latch time 

Boe Benes age Selects bank for read/write during column address latch time. 


CKE Clock Enable 


Colin Adaress Siobe Latches column addresses on the positive going edge of the CLK with CAS low 
Enables column access. 


Write Enable Enables write operation and row precharge 


Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge = 


Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 
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NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 


LDQM CS 


DQO DQOo 
DQ1 ° DQ1 
DQ2 ° DQ2 UO 
DQ3 ° DQ3 
DQ4°— DQ4 
DQ5 © DQ5 
DQ6°—| DQ6 


DQ7 


DQM1 UDQM 

DQ8 o DQ8 

DQg DQ9 
DQ10 » DQ10 
DQ11 DQi1 
DQ12 >— DQi2 
DQ13 -—) DQ13 
DQ14 o DQ14 
DQ15 >— DQ15 


AO ~ An, BAO o> SDRAM U0 ~ U3 
RAS o——__-—__—_ SDRAM U0 ~ U3 

CAS o-————_—_-_® SDRAM U0 ~ U3 

WE o—————__—-® SDRAM U0 ~ U3 

CKEO c—————_————- SDRAM U0 ~ U3 


1022 
DQn o—.,/\/\/—__ Every DQpin of SDRAM 


Vpp o 
ae 7 Two 0.1uF Capacitors 


per each SDRAM — 
Vss 


To all SDRAMs 


LDQM CS 


DQ32 DQO 
DQ33 DQ1 
DQ34 ° DQ2 U2 
DQ35 DQ3 
DQ36°—| DQ4 
DQ37 -— DAS 
DQ38°>— DQ6 

DQ7 


UDQM 


DQ8 
DQ9 
DQ10 
DQt11 
DQ12 
DQ13 
DQ14 
DQ15 


1022 
CLK1/2/3 ome alae 


== 10pF 


vr 


SAMS Ue 
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KMM366S404AT | NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~4.6 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta= 0 to 70°C) 


Vpp+0.3 


Supply voltage : 


6 
20 


Output leakage current aa 


Note : 1. Vin (max) = 4.6V AC for pulse width <10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN S Vop + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OVS Vout <= Vop 


CAPACITANCE (Ta = 25°, f = 1MHz) 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 


Input capacitance (CLKO) 

Input capacitance (CSO, CS2) 

Input capacitance (DQMO0 ~ DQM/7) 

Data input/output capacitance (DQ0 ~ DQ63) 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
tRc = tRc(min) 
lo. =O mA 


Operating Current 
(One Bank Active) 


Icc1 


Precharge Standby Current CKE =ViL(max), tec = 15ns 


in power-down mode | tccaPs_| CKE & CLK<ViL(max), tec = 


eee eee ae 
CKE=Vin(min), CS=Vin(min), tec = 15ns 
Iec2N | input signal hanged one time during 30 i 
Precharge Standby Current nput signals are changed one time during 30ns a 
in non power-down mode CKE = Vixn(min), CLK < Vit(max), tec = 
Icc2NS : 
Input signals are stable 


Active Standby Current HiccaP | CKE =VIL(max), tec = 15ns 


180 mA 


CKE=Vixt(min), CS= ViH(min), tec = 15ns 


Active Standby Current Icc3N 


in non power-down mode 
(One Bank Active) 


Input signals are changed one time during 30ns 
> < 
IccaNS CKE 2 Vix(min), CLK= ViL(max), tec = © 
Input signals are stable 
or iia 
Page Burst 
pe 2 Banks activated 
tccb = 2CLKs 520 480 
Refresh Current tre = trc(min) 
Self Refresh Current CKE<0.2V a 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Operating Current 
(Burst Mode) 


oan 
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AC OPERATING TEST CONDITIONS (von = 3.3V+£0.3V, Ta =0 to 70) 


2.4/0.4 


) 
rete 
[oupttongconsion ————SSSC*dSCSCSC“‘“‘SCSSWOG A SSCSC~*dSCOC“S*‘“~*~*S 


3.3V , C 
ee ; 
rg 


x 
12002 S 502 


Vtt=1.4V 


7 VoH (DC) = 2.4V, loH = -2mA 
Vor (DC) = 0.4V, lo. = 2mA 


Output © Output 


\—e 


< 50pF SOpF 


{\ 


8702 


/ 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 
a “10° EES 


Row active time 
tRAS(max) 


Last data in to new col. address delay tCDL(min) 


Last data in to burst stop {BDL(min) 


Col. address to col. address delay tccD(min) 


Number of valid CAS latency=3 
curput-dats CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 


ae = 
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KMM366S404AT | NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CAS latency=3 
CLK cycle time 
CAS latency=2 
CLK to valid 
output delay CAS latency=2 


Output data 
hold time CAS latency=2 


CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


a 
= 
N 


PSAmsuNie = 
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KMM366S404AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S404AT- G8 (Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


PSiMsUNGg . 
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SIMPLIFIED TRUTH TABLE 


Register 


Refresh 


Write & 


Column Address [A ito Precharge Enable 
Burst Stop 


Bank Selection 
Precharge 

Both Banks 
Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


No 


Mode Register Set 
Auto Refresh 


bfe te fe | 


r 


Entry 
Self 
Refresh 


Auto Precharge Disable 


Pele eae We) ase eee 
Sele etl ea al ee ect a 

ll bel bl bl Del Oa Mal 

Bree eer eetas 


I 
x x< x x 


=|» 


= |x 
Bl 


ae 


Column 
Address 
(Ao~A7) 


Column 
Address 


lr 
a 


EE 


Px [VT Rowaairess |_| 


a 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


OP Code : Operand Code 


Ao ~ A12, BA : Program keys. (@MRS) 


MRS can be issued only at both banks precharge state. 
Anew command can be issued after 2 clock cycle of MRS. 


. Auto refresh functions are as same as CBR refresh of DRAM. 


The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 


. BAo : Bank select address. 


if "Low' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at trp after the end of burst. 

Burst stop command is valid at every burst length. 

DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


‘me 
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KMM366S404AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


R 0.079 
(R 2.000) 


0.157 0.004 
(4.000 0.100) 


(133.350) 
5.014 


(17.780) 


0.100Min 
(2.540Min) 


0.120Max 
(3.048Max) 


0.200 Min 


4 0.050 +:0.0039 
(1.270+0.10) 


s/£ 
oe eee =\= 0.039 + 002 
_ (6.350) | (6.350) 3 (1.000 + .050) 
o/a 
0.123+ .005 0.123 .005 | 0.010Max 
(3.125 +.125) ¥ (0.250 Max) 


(3.125.125) 


0.079+ .004 | 0.079.004 ' | 0.050 
(2.000 + .100) | (2.000+.100) (1.270) 
Detail A Detail B Detail C 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4020AT 
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NEW JEDEC SDRAM MODULE 


KMM366S424AT SDRAM DIMM 


4Mx64 SDRAM DIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM366S424AT is a 4M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM366S424AT consists of four CMOS 4M x 16 bit with 4banks 
Synchronous DRAMs in TSOP-II 400mil package and a 1K or 
2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy 
substrate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM366S424AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 
Pin Front |Pin Front | Pin Front | Pin Back 


Vss Vss 
cs DQ32 
DQ33 
DQ34 
DQ35 
VDD 
DQ36 
DQ37 
DQ38 
DQ39 
DQ40 
Vss 
DQ41 
DQ42 
DQ43 
DQ44 
DQ45 
VoD 


OMON AONB WHNH = 


FEATURE 


e 


eo 


e 


° 


Performance range 
Max Freq. (Speed) 


KMM366S424AT-G8 125MHz (8ns) 
KMM366S424AT-GO 100MHz (10ns) 
KMM366S424AT-G2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), single sided component 


PIN NAMES 


PinName [Function 


Power Supply for Reference 
Serial Data I/O 


Address in EEPROM 
DU 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S424AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


" -| Row/column addresses are multiplexed on the same pins 
en Row address : RAO ~ RA11, column address : CAO ~ CA7 
Selects bank to be activated during row address latch time 

BAG ~ BA‘ Bank Select Address Selects bank for read/write during column address latch time 


Clock Enable 


Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Column Address Strobe 


Enables write operation and row precharge. 


Write Enable Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. 


Power and ground for the input buffers and the core logic. 


a” oe 
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KMM366S424AT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


LDQM CS 


LDQM CS 


Dao pao 
pat pat Dee 
pa2°—| pa2 6 a . 
pa3-—| DaQ3 mee 
Da4°—| pa4 ao 
Das5e—| Das cee 
Das e—| paé ia 
Da7c—| DQ7 oe 

DQM1 ° UDQM UDQM 
pas pas 
Dag o—} Dag eae 
ba10 o—} Dat10 a 
Dai1e—| patt ar 
Dai2e—| Da12 Bate 
pai3e—| Da13 ae 


DQ14 
DQ15 o— DQ15 


AO ~ An, BAO & 1° SDRAM U0 ~ U3 
RAS o—_——_—__® SDRAM UO ~ U3 

CAS o-———_ SDRAM U0 ~ U3 

WE o————-__-® SDRAM U0 ~ U3 

CKEO o—__—_ SDRAM U0 ~ U3 


102 
DQn o——\/\/\/— Every DQpin of SDRAM 


102 
= a a ai, 0.1uF Capacit 4 CLK1/2/3 re a 
wo 0.1uF Capacitors snk 
a a per each SDRAM To all SDRAMs 
Vss 
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KMM366S424AT __NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -10~46 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70C) 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN = VoD + 0.3V, all other pins are not under test = 0V 
4. Dout is disabled, OVS Vout <= Vpp 


CAPACITANCE (ta = 25, f = 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA1) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKE0) 


Input capacitance (CLKO) 

Input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70°C) 


: Burst Length =1 
ee Banke, Icc1 tRo=tRc(min) 
lol = 0 mA 


Precharge Standby Current CKE = ViL(max), tec = 15ns 
in power-down mode CKE & CLK Vit(max), toc = © 


CKE2VIH(min), CS=2 Vin(min), tec = 15ns 
Icc2N | input signal hanged one time during 30 
Precharge Standby Current np signals are cnanged one tme auring ns 


in non power-down mode CKE=Vin(min), CLK ViL(max), tec = © 
Icc2NS : 
Input signals are stable 


Active Standby Current CKE <ViL(max), tcc = 15ns 
in power-down mode CKE & CLK<ViL(max), toc = © 


a CKE=ViH(min), CS= Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) Icc3NS CKE2 Vin(min), CLK <= ViL(max), tec = °° 
Input signals are stable 


loL = 0 mA 
Operating Current Page Burst 
(Burst Mode) 2 Banks activated 

tccb = 2CLKs 


Self Refresh Current CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


an af 
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AC OPERATING TEST CONDITIONS (von = 3.3V£0.3V, Ta=0 to 70°) 


v 


J 3.3V Vtt=1.4V 
S 502 


Output ___.» VOH(DC)=2.4V, loH=-2mA 
ea Vot (DC) = 0.4V, lo. = 2mA utpu 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


SOpF 


OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 


Row cycle time 
@Auto refresh 


Col. address to col. address delay 
Number of valid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 


ax ~~ i 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


— 


N fw | o “ 
E ; 
- 
e 


; CAS latency=3 
CLK cycle time tcc 
CAS latency=2 
j CAS latency=3 
=2 
3 


output delay CAS latency 


ay 
ars 
ea 
ies! 
ree 
oe 


CLK to output in Low-Z 


CLK to output CAS latency=3 
in Hi-Z tsHz 
mn CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf}/2-1]ns should be added to the parameter. 
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KMM366S424AT _ NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S424AT- G8 (Unit : number of clock) 


tasmeeomy | a [9 


am =F 
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KMM366S424AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Cacti. 


Ent 
Refresh Self 2 


Refresh x 


Bank Active & Row Addr. 
Read & Auto Precharge Disable Column | 4 | 
Column Address H L H x V Address 
Auto Precharge Enable nA) | 4.5 
Write & Auto Precharge Disable L 7 - . Cour 
ress 
POM Aaleee Auto Precharge Enable (Ao~A7) | 4,5 


Burst Stop 


Bank Selection 
Precharge 
All Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 
H 


rebepepe] | 
No Operation Command H xX Xx Xx 
Sy a ~~ 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 
MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at all banks precharge state. 
4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA1 are "Low’ at read, write, row active and precharge, bank A is selected. 
lf both BAo is "Low" and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low’ at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BAt1 is ignored and all banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KMM366S424AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


R 0.079 
(R 2.000) 


0.157+0.004 


(133.350) 
5.014 


0.100Min 
(2.540Min) 


(115.57) 


0.120Max 
(3.048Max) 


0.200 Min 


m 0.050+0.0039 
(1.270 £0.10) 


0.250 0.250 £\£ 
— =|= 0.039 + 002 
(6.350) © (6.350) 3|¢ 
oj 


| | (1,000 + .050) 


0.123+ .005 
(3.125 + .125) 


| 0.010Max 
¥ (0.250 Max) 


0.123+ .005 
(3.125+ .125) 


0.079+ .004 0.050 
(2.000 + .100) | (2.000.100) (1.270) 
Detail A Detail B Detail C 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4030AT 
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KMM366S803AT SDRAM DIMM 
8Mx64 SDRAM DIMM based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S803AT is a 8M bit x 64 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S803AT consists of eight CMOS 8M x 8 bit with 2banks KMM366S803AT-G8 125MHz (8ns) 
Synchronous DRAMs in TSOP-II 400mil package and a 1K or KMM366S803AT-GO 100MHz (10ns) 
2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy KMM366S803AT-G2 83MHz (12ns) 


substrate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM366S803AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


° 


° 


° 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 


Pin Front 


‘PinName [Function 
[BAO _—s|SelectBank = 


Clock Enable Input 


|CKEO 
Dom 
jvss_ [Ground 
rer 
"SDA | 


4 
2 
3 
4 
5 
6 
7 
8 
9 


B 
Cc 
cs 
RAS 
CAS 
WE 
D 
Vv 
V 


“VREF 
"SDA 
[DU Don’ tuse 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


AO 
~ CLK1 

KEO 
So, CS2 
AS 
AS 
QMO ~ 7 
DD 
ss 

DU 
C 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S803AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. 


_— : Disables or enables device operation by masking or enabling all inputs except 
CH Selec CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
CKE Clock Enable Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 
es Row / column addresses are multiplexed on the same pins. 
AD ~ A12 Row address : RAO ~ RA12, column address : CAO ~ CA8 
Selects bank to be activated during row address latch time. 
Bank Select Address Selects bank for read/write during column address latch time. 
RAS 
CAS 


Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
Column Adaress Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
; Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active. 


DaMo ~7 Data Input/Output Mask Makes data output Hi-Z, tsHz after the colck and masks the output. 


Blocks data input when DQM active. (Byte masking) 


DQO0 ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 
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KMM366S803AT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


C50 
DQMO 


DQ13 o— DQ5 
DQ14 DQ6 
DQ15 DQ7 


CS2 o 
DQM2 


DQ16 o-— 
DQ17 o— 
DQ18 o— 


AO ~ An, BA0 © SDRAM UO ~ U7 
RAS o> SDRAM U0 ~ U7 
CAS o> SDRAM U0 ~ U7 ek 

WE °-—_——> SDRAM U0 ~ U7 i60 


r— Ud/U2 
CKEO o> SDRAM U0 ~ U7 W\V—#* : 
CLKO/1 =o sane 
102 
DQn o——,/\\/- > Every DQpin of SDRAM 102 — U5/U7 
102 
VDD o ar t CLK2/3 o—\/\/A\/- 
Two 0.1uF Capacitors 
To all SDRAMs —— 10pF 
per each SDRAM Pp 
Vss © see dhe 
Vie 
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KMM366S803AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70C) 


Output leakage current 


Note : 4. Vit (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN = Vood + 0.3V, all other pins are not under test = 0V 
4. Dout is disabled, OV<= Vout = Vop 


CAPACITANCE (tTa= 25°, f= 14MHz) 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKE0) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 


PSnsunag " 


ELECTRONICS 


KMM366S803AT NEW JEDEC SDRAM MODULE , 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


: Burst Length =1 
Operating Current lect tre =trRc(min) 
(One Bank Active) = 

lo. =O mA 


Precharge Standby Current CKE $ViL(max), tec = 15ns 


in power-down mode CKE & CLK<ViL(max), tec = © 
CKE=Vin(min), CS= Vin(min), tec = 15ns 
lcc2N Input signals are changed one time during 30ns 
Precharge Standby Current Pur etd g g 
in non power-down mode CKE=Vin(min), CLK< Vit(max), tec = © 
Icc2NS 
Input signals are stable 


Active Standby Current CKE = Vit(max), tec = 15ns 
in power-down mode CKE & CLK<Vi(max), tec = 20 


(Scan CKE=Vin(min), CS=Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) Ico3NS CKE2VIH(min), CLK ViL(max), tec = © 
Input signals are stable 


lo. =0 mA 
Operating Current eos Page Burst 
(Burst Mode) 2 Banks activated 

tcecD = 2CLKs 


Refresh Current tRc=trc(min) 
Self Refresh Current CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


en” ~ 
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KMM366S803AT NEW JEDEC SDRAM MODULE 


AC OPERATING TEST CONDITIONS (von = 3.3V£0.3V, Ta = 0 to 70°C) 


Output load condition See Fig. 2 
a Vit=1.4V 
1200 2 = 509 
Suto 2 VoH (DC) = 2.4V, loH = -2mA ree a 
or? VoL (DC) = 0.4V, lo. = 2mA aes is 
8702 < | SOpF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (Cc operating conditions unless otherwise noted) 


Row active time 


Row cycle time 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. - 
5. Anew command may be given trrc after self refresh exit. 
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KMM366S803AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


Lr 
; CAS latency=3 za 
CLK cycle time tcc 

CAS latency=2 
CLK to valid CAS latency=3 eed 
QurRuL sislay CAS latency=2 lis 

CAS latency=3 3 
cut as a 
CIEE CAS latency=2 


+ 
wn 
: G 
(2) 
N a 
=) ; 
oO : oe 
oO}; 
oO 
oO 
oO 


Input hold time 
CLK to output in Low-Z 


CLK to output CAS latency=3 fee: 
nee CAS latency=2° 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
lf tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf/2-1]ns should be added to the parameter. 
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KMM366S803AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S803AT- G8 (Unit : number of clock) 


) 


125MHz (8.0ns 


KMM366S803AT- GO (Unit : number of clock) 


.Ons) 
) 


66MHz (15.0ns 
60MHz (16.7ns 


83MHz (12.0ns) 
75MHz (13.0ns 


) 
66MHz (15.0ns) 
60MHz (16.7ns) 


50MHz (20.0ns) 


ax ~~ = 
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KMM366S803AT NEW JEDEC SDRAM MODULE 


SIMPLIFIED TRUTH TABLE 


Mode Register Set - OP CODE 1,2 
Auto Refresh ha: 
H 


Ent 
ane 


Self 


Ley 
. 


Ee a 


Clock Suspend or 
Active Power Down 


Bank Active & Row Addr. 
Read & Auto Precharge Disable 
Column Address : H X L LE X V aes) Address 
Auto Precharge Enable (Ao~As) | 4 5 
L Column 4 
L 4 V Leds! ales [4 
H 


Write & Auto Precharge Disable 4 x ” 4 
Salumeediee> Auto Precharge Enable 
L 


ax eo Pe 
. 


2 a ae 
fiero] 
No Operation Command H Xx x x 
Ce eenees Led 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Precharge Power Down Mode 


Note : 1. OP Code : Operand Code 
Ao ~ A12, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
Anew command can be issued after 2 CLK cycles of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo: Bank select address. 
If "Low' at read, write, row active and precharge, bank A is selected. 
\f "High" at read, write, row active and precharge, bank B is selected. 
If A1o/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KMM366S803AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


R 0.079 
(R 2.000) 


0.157+0,004 
(4.000 0.100) 


(133.350) 
5.014 


(17.780) 


0.100Min 
(2.540Min) 


(6.350) 


2.150 
(54.61) 


t 


(8.890) 


(115.57) 


<__0:170Max 
(4.318Max) 


0.200 Min 


4 0.050 + 0.0039 
(1.270+0.10) 


c|¢ 
022 i awe =\= 0.039 + .002 
» (6.380) (6.350) | 3|$ ; (1.000.050) 
Sia 


0.123+ 005 
(3.125 + 125) 


| 0.010Max 
Y (0.250 Max) 


0.123+ .005 
(3.125.125) 


0.079+ .004 ‘| 0.079.004 ‘0.050 
(2.000 + .100) | (2.000+.100) (1.270) 
Detail C 


Detail A Detail B 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8020AT 
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KMM366S823AT NEW JEDEC SDRAM MODULE 


KMM366S823AT SDRAM DIMM 
8Mx64 SDRAM DIMM based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S823AT is a 8M bit x 64 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366$823AT consists of eight CMOS 8M x 8 bit with 4banks KMM366S823AT-G8 125MHz (8ns) 
Synchronous DRAMs in TSOP-II 400mil package and a 1K or KMM366S823AT-GO 100MHz (10ns) 
2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy KMM366S823AT-G2 83MHz (12ns) 


substrate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM366S823AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


PIN NAMES 
Ss 


Row Address Storbe 
Column Address Strobe 
DQM 
Power Supply (3.3V) 


V 


ss 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S823AT NEW JEDEC SDRAM MODULE 


PIN CONFIGURATION DESCRIPTION 


Active on the positive going edge to sample all inputs. 


System Clock 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
CKE Glock Enable Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 
Row / column addresses are multiplexed on the same pins. 
ue. Row address : RAO ~ RA11, column address : CAO ~ CA8 
Selects bank to be activated during row address latch time. 
BAO ~ BAI Bank Select Address Selects bank for read/write during column address latch time. 
——— Latches row addresses on the positive going edge of the CLK with RAS low. 
RAS Rowaadress: Sirove Enables row access & precharge. : 
—=— Latches column addresses on the positive going edge of the CLK with CAS low. 
CAS Column Address Strobe Ee aabies columnaccses: 
—— : Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
DQMO0 ~ 7 Data Input/Output Mask Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. 


Power and ground for the input buffers and the core logic. 
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KMM366S823AT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


AO ~ An, BAO & 1 °-—-—--® SDRAM U0 ~ U7 
RAS c—_——_—_-® SDRAM U0 ~ U7 

CAS o——_______® SDRAM U0 ~ U7 

WE c———_—+———_ SDRAM U0 ~ U7 


CKEO o____———_ SDRAM U0 ~ U7 aa 
CLKO/1< 
102 WW U4/U6 
DQn o——,/\\\/—_ > Every DQpin of SDRAM 102 U5/U7 


102 
_ CLK2/3 o—\/ 
Two 0.1uF Capacitors To all SDRAMs aa 


> 
per each SDRAM = 10pF 
Vss © 


a = 
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KMM366S823AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~46 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70C) 


Input low voltage 


Output high voltage 
Output fow voltage 


Output leakage current 


Note : 1. VIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV <= VIN = Vpp+ 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV< Vout <= Vpp 


CAPACITANCE (Ta = 25°, f = 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA1 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 

Input capacitance (CLKO ~ CLK1) 


Input capacitance (CSO, CS2) 
Input capacitance (DQM0 ~ DQM7) 
Data input/output capacitance (DQ0 ~ DQ63) 


a — = 
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KMM366S823AT NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
tre = tRc(min) 
lol =O mA 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in power-down mode 


Precharge Standby Current 
in non power-down mode 


CKE=Vin(min), CS= ViH(min), tec = 15ns 
Input signals are changed one time during 30ns 


Active Standby Current 
in power-down mode CKE & CLK<ViL(max), tec = © 
CKE2=Vin(min), CS = Vin(min), tec = 15ns 
Input signals are changed one time during 30ns 270 mA 
> ; < = 
IccaNS CKE = VIH(min), CLK < ViL(max), tcc = © 200 nia: 
Input signals are stable 
mie 
age Burst 
lees 2 Banks activated mA 1 
tccp = 2CLKs 2 840 | 760 
Self Refresh Current CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 


3 
> 


a” = 
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KMM366S823AT | NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta =0 to 70) 


Tinputdeeandtaline SS SSC*SSSC Ow 


Output load condition See Fig. 2 fo 


3.3V Vtt=1.4V 
S 12002 50Q 
ear “s VOH (DC) = 2.4V, IoH = -2mA 0 ‘ 
al VoL (DC) = 0.4V, lo = 2mA wpe 
. 
8702 <= | 50pF SOpF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 


ta 


Row active to row active delay 
RAS to CAS delay 


Row precharge time 


Row cycle time 
@Auto refresh 


Number of valid CAS latency=3 
ompuv dat CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
_and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 


a ~ 
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KMM366S823AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CAS latency=3 10 {2 
Cau RT AE Sa ee ee a ee 


1 
CLK to valid CAS latency=3 ie 
neue CAS latency=2 


CLK high pulse width 


CLK to output in Low-Z 


CLK to output CAS latency=3 
nee CAS latency=2 


Note : 1, Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf}=1ns. 
If tr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


PSimsunag . 
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KMM366S823AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S823AT- G8 (Unit : number of clock) 


KMM366S823AT- GO (Unit : number of clock) 


60MHz (16.7ns) 


em is 
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KMM366S823AT NEW JEDEC SDRAM MODULE 


SIMPLIFIED TRUTH TABLE 


fl 


L L L L xX OP CODE 1,2 


Mode Register Set 


Auto Refresh | oH 
rena 
Refresh Self 


Bank Active & Row Addr. 
Read & Auto Precharge Disable H x 
Colpman Aadress Auto Precharge Enable 


Write & Auto Precharge Disable H 
a el Auto Precharge Enable 


iH 


Row Address 


Column 
Address 
(Ao~As) 


x 


b 


Column 
Address 
(Ao~As) 


x< 


* = Ww] w Ww 
a a ” 


Burst Stop eee a a 
[Bank Selecton | ae 
Premase [eee ae a 


Clock Suspend or 
Active Power Down 


Ee 


m 
2 
x 


7 |g 
2 os 
aa 


elec 
ae 

E 

eB 


= 
x< 


[=| 


Ba 


=|* 


=|] 


No Operation Command 


Note : 1. OP Code : Operand Code 
Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 
Anew command can be issued after 2 clock cycles of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 
4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA‘ are "Low' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BAt1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low’ at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA‘ is ignored and all banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


an ’ 
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(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
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KMM366S823AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


R 0.079 
(R 2.000) 


0.157 + 0.004 
(4.000 0.100) 


(133.350) 
5.014 


(17.780) 


Lh 
P 


Cr) Boas Ce ea 


(6.350) 


0.100Min 
(2.540Min) 


A18DIA+ .004 
(3.000DIA + .100) 


2.150 


0.350 
(8.890) (54.61) 
(115.57) 
<0:170Max_ 
= 
g (4.318Max) 
8 
N 
oO 
—| . 0.050 + 0.0039 
(1.270 £0.10) 
‘ 0.250 i 0.250 > S s 0.039 + .002 
(6.350) = , (6.350) 8 $ (1.000 + .050) 
ola 
0.123 £ .005 0.123+ .005 0.010Max 
(3.125 + .125) (3.125 = 125) iF (0.250 Max) 
0.079+ .004 , [0.079 + .004 ee Wav eee oa 
(2.000 + .100) | (2.000 +.100) (1.270) 
Detail C 


Detail A Detail B 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8030AT 
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KMM366S804AT 


NEW JEDEC SDRAM MODULE 


KMM366S804AT SDRAM DIMM 


8Mx64 SDRAM DIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM366S804AT is a 8M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM366S804AT consists of eight CMOS 4M x 16 bit with 
2banks Synchronous DRAMs in TSOP-I! 400mil package and a 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- 
epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM366S804AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control! with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front 


4 
2 
3 
4 
5 
6 
7 
8 
g 


FEATURE 


e 


Performance range 
Max Freq. (Speed) 


KMM366S804AT-G8 125MHz (8ns) 
KMM366S804AT-GO 100MHz (10ns) 
KMM366S804AT-G2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V£0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


PIN NAMES 
Piniame [Function 
AO ~A12 


Power Supply (3.3V) 
Ground 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CoO., Ltd. reserves the right to change products and specifications without notice. 


‘de 


ELECTRONICS 


373 


KMM366S804AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


CKE Clock Enable 


Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


PSimsuNig ™ 
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KMM366S804AT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


CS1 o—— 
CSO o— 
oo ! 
LDamM CS LDQM TS cs LDam CS 

Dao = pao =} dao L—| DQO 
pat pat Dat —} pa 
DQ2 DQ2 uo {| DQ2 U4 U2 DQ2 U6 
Da3°— DQ3 H— DQ3 - DaQ3 
Da4°— Da4 i Da4 Da4 
Da5°—4 Das —| Das DQ5 
DQ6 -—, DAB Das Daé 
DAQ7 e+ DQ7 DQ7 Da7 

DQM1 ° UDQM UDQM I~ UDQM 
Das -—; Das Das —| pas 
Dag -—} Dag = Dag —; pag 
DQ10-—j DAat10 DQ10 —} Dato 
DQ11°— Dait —{ pati t+ Datt 
DaQ1I2-+ pai12 4 pai2 pa12 
Da1i3 > pai3 — pai3 pa13 
pai4°— par4 L—| Dat4 pa14 
Da15e pais I+ DQ15 Da15 


CS3 o- 
CS2 o + 
DQM2 « i 7 DQM6 - 
LDQM CS LDQM CS 

Da16-— pao IL—1 pao pas 
DQ17 pat L— pat Da49 ° 
Daigs«— pa2 ut 4 Da2 us Das0 
Dai9g-4 Da3 t+ pa3 past 
Da20°— pa4 L— pa4 DQ52 ° 
DA21°— DAS L— pas Das53 
DQ22°-—| DAG Dae Das4 
DQ23°—1 DQ7 Daz7 Dass 

DaM3 *——1 UDQM UDQM bam7 *—— 
Da24-—| pas |_| pas pase ~_ 
Da25 -—| Dag L—! pag Da57 o— 
DA26 -—} DA10 paio Da58 o—| 
DQ27 -—| pait —| pat1 pasg9 o—| 
Da28 — pa12 Da12 paso o— 
Da29o—| pai13 || pa13 DA61 o— 
DQ30o—/ Da14 | | pai pa62 «—| 
DaQ31o—_] pais | pats Da63 o— 


AO ~ An, BAO c-————}» SDRAM U0 ~ U7 


RAS o———_> SDRAM U0 ~ U7 wpe 


AO Atl A2 


: “3 
TAS o————- SDRAM U0 ~ U7 J ee : 


a <10KQ 
WE o———— SDRAM U0 ~ U7 ra 


102 uo/U4 
CKEO o———-> SDRAM U0~U3 CKE1 a SDRAM U4 ~ U7 VW U41/U5 
CLKO/1 o—# 


U2/U6 
102 WV 


DQn o—_/\\/_ Every DQpin of SDRAM 10Q U3/U7 


102 
VDD o a A Sen e : —_»> Sr el 
wo 0.1uF Capacitors 
ae ee per each SDRAM To all SDRAMs 
Vss © > 
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KMM366S804AT NEW JEDEC SDRAM MODULE 


ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~4.6 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70) 


Supply voltage 


2 
3 


Output leakage current | A 


Note : 1. ViH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV <= Vin = Vpp+ 0.3V, all other pins are not under test = 0V 
4, Dout is disabled, OVS Vout = Vop 


CAPACITANCE (Ta = 25°, f= 1MHz) 


Input capacitance (Ao ~ A12, BAO) 
input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 
Input capacitance (CLKO ~ CLK1) 


input capacitance (CSO ~ CS3) 
Input capacitance (DQM0 ~ DQM) 
Data input/output capacitance (DQ0 ~ DQ63) 


PKS UNG 7 
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KMM366S804AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise psec Ta =0to 70C) 


Burst senate =1 
tRe = tRc(min) 


Icc1 
lol =0 mA 
CKE=ViH(min), CS= Vin(min), tcc = 15ns 
Input signals are changed one time during 30ns pay 
mA 
> < = 
Icc2NS CKE 2 Vix(min), CLK= Vit(max), tec = °° 460 
Input signals are stable 
CKE=Vix(min), CS=Vin(min), tec = 15ns 
Input signals are changed one time during 30ns 200 as 
< = 
Icc3NS CKE=VIH(min), CLK Vit(max), tec = © 240 mA 
Input signals are stable 


lo. = 0 mA 
Page Burst 

eee 2 Banks activated 
tccb = 2CLKs 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 
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KMM366S804AT | NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70) 


AC Input levels (VIH/VIL) 2.4/0.4 V 
1 V 


i 4 
Input rise and fall time tr/tf=1/1 
Output timing measurement reference level 
Output load condition See Fig. 2 


3.3V Vtt=1.4V 
1200 2 502 
eT eee eee ee “ VoH (DC) = 2.4V, lon = -2mA Output o__<== ESE 
ore Vot (DC) = 0.4V, loL = 2mA oe oe BUN a 
8702 S 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 


Row active to row active delay 
RAS to GAS delay 
Row precharge time 
= Fras | 48 | 0 _—| 
Row active time 


Number of valid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. Ail parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 


ax ts 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


12 


Output data 
hold time 


CLK to output CAS latency=3 
Werke CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 


3. Assumed input rise and fall time (tr & th=1ns. 
If tr & tfis longer than 1ns, transient time compensation should be considered, 


i.e., [(tr + tf}/2-1]ns should be added to the parameter. 


Pn sung " 
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KMM366S804AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S804AT- G8 (Unit : number of clock) 


100MHz (10.0ns) 
83MHz (12.0ns) 
75MHz (13.0ns) 
-Ons) 


66MHz (15.0ns 


60MHz (16.7ns) 


oe 


[oneisony | 2 |e | « | 2]2 |2 {+} )]7 | 
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KMM366S804AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Refresh Self 
Refresh 


at 
bee eet 


A) Pee 


Bank Active & Row Addr. 


Read & Auto Precharge Disable 


Column Address [to Precharge Enable 


Column 
Address 
(Ao~A7) 


Write & Auto Precharge Disable 
Column Address 


faa 


Auto Precharge Enable 


oe Selection 
[BothBanks Banks 


Precharge 


Clock Suspend or 
Active Power Down 


Ae 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 
If "Low" at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


PSimsuNig . 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


R 0.079 
(R 2.000) 


0.157+ 0,004 
(4.000 + 0.100) 


(133.350) 
5.014 


(17.780) 


A18DIA+ .004 
(3.000DIA = .100) 


0.100Min 
(2.540Min) 


0.350 
(8.890) 


0.170Max 
(4.318Max) 


0.200 Min 


= 0.050 +0.0039 
(1.270£0.10) 


9.039 + .002 
] (1.000 £.050) 


a % 
i 
wld 
aja 
RS) Oo 

S 

- Ww 

8 
0.100 Min 
(2.540 Min) 


0.123+ .005 


0.010Max 
(3.125 +.125) 


‘ (0.250 Max) 


0.123+ .005 
I Ril (3.125+ 125) 


0.079+ .004  L._0.079+.004 |__._0.050 
(2.000 + .100) | (2.000=.100) (1.270) 
Detail A Detail B Detail C 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4020AT 
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KMM366S824AT 


NEW JEDEC SDRAM MODULE 


KMM366S824AT SDRAM DIMM 


8Mx64 SDRAM DIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM366S824AT is a 8M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM366S824AT consists of eight CMOS 4M x 16 bit with 
Abanks Synchronous DRAMs in TSOP-II 400mil package and a 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- 
epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM366S824AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle contro! with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


FEATURE 


« Performance range 
Max Freq. (Speed) 


KMM366S824AT-G8 425MHz (8ns) 
KMM366S824AT-GO 100MHz (10ns) 
KMM366S824AT-G2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V£0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


° 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front Front 


Vss 
DQO 
DQ1 
DQ2 
DQ3 
VbD 
DQ4 
DQ5 
DQ6 
DQ7 
DQ8 
Vss 
DQg 


OANDABRWHN = 


PIN NAMES 


PinName [Function 


CS0~CS3__| Chip Select Input 


Row Address Storbe 


RAS 
Column Address Strobe 
Write Enable 
DD 
Vss 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S824AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
Row address : RAO ~ RA11, column address : CAO ~ CA7 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. 
Power and ground for the input buffers and the core logic. 
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KMM366S824AT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 
CcSs1 
CSO ¢ 
DQM0 ¢ aa DQM4 ° oan 
LDQM CS Fi LDQM CS LDQM CS LDQM CS 
DAa0-— DAD F— bao DQ32°— Dao = Dao 
Dat ° Dat ee Da DaQ33°— Dal ia Dat 
Da2°— Da2 uo [| 02 DQ34-— DQ2 u2 f— DQ2 Us 
DQ3 DQ3 = DQ3 DQ35°— DA3 ra DQ3 
Da4o— Da4 Da4 DQ36°-— DQ4 DQ4 
Das Das — DQ5 DQ37 °-— DQS5 — DQ5 
pas -— DAa6 = DQ6 DQ38°— DQ6 - Da6 
DQ7 DQ7 ca DQ7 DQ39°—j DQ7 a DQ7 
DQM1 UDQM FS UDQM DQM5 al UDQM a UDQM 
DAB -— DAs = Das DA40 —— DAB = Das 
pag Dag Dag DQ41 o— pag Dag 
oaro >| DQ10 — DQ10 DQ42 DQ10 = Da10 
Da11 Dai a DQ11 DQ43 >— Da11 oa Dats 
DQ12-—; Da12 sa DQ12 DQ44 o—| pai2 oI Dai2 
DQ13 -— DAa13 i Da13 DQ45-— DaQ13 =z Da13 
DQ14>— Da14 _ DQ14 DQ46 4 Da14 aI Da14 
DA1I5<«— DQ15 DQ47 > pais Da15 
CS3 
G52 po eee 
Dee el PONE S a») [ow 
LDQM CS LDQM CS LDQM CS LDQM CS 
paié6ée— Dao Dao ba Bae = pee 
DQ17°-— _~DAQt Dai DQ49 ° 
Da18 DQ2 DQ2 US ea nee U3 = eee U7 
DQ19°— DQ3 DQ3 Q51° 
DQ20 Da4 DQ4 DQ52°— DQ4 _- Da4 
Da21 DQ5 DQ5 DQ53 e—| DQS5 Ir DQ5 
DQ22 Da6 Da6 DQ54 Daés 4 Daé 
DQ23°— DQ7 DQ7 DQ55 DQ7 a DQ7 
DQM3 UDQM UDQM DQM7 UDQM ia UDQM 
DQ24 >—| DAB Das DQ56 -—j DAS Das 
DQ25 -—| Dag Dag DQ57 > DAY = Dag 
DQ26 DQ10 DQi10 DQ58 DQ10 a Da10 
DQ27 Dats Dai I DQ11 
DQ28 o—| Da12 DQ12 4 
DQ29 >—} DAa13 DQ13 =] 
DQ30>— DQ14 DQ14 = 
DQ31 o—| Da15 DQ15 


AO ~ An, BAO & 1 o————_» SDRAM U0 ~ U7 


RAS o——— SDRAM U0 ~ U7 
CAS o———® SDRAM U0 ~ U7 J 
10KQ 


We o> SDRAM U0 ~ U7 = 


10.2 Uo/U4 
CKEO o> SDRAMU0~ U3 CKE1 vans SDRAM U4 ~ U7 vies ee se 
CLKO/1 
VF U2/U6 
| 102 U3/U7 
102 
CLK2/3 ioe al 


1022 
DQn o——\/\/\ > Every DQpin of SDRAM 


NON eA a ag 
Two 0.1uF Capacitors 
Vv per each SDRAM . To all SDRAMs 
ss 


ie 
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KMM366S824AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70) 


: 1 : : a Min SS Eee y p = : : : rm a x 5 : iif No : 7 
suepyvote | vo [sa] 08 | a8 Pv | 
fnpwnanvotese «| vw *| 2080 Cvs |v 
inputowvotese «| mw [sf | |v [2 
[ouatviahvetooe «fv [24 [PC 
[oupatiowvotoge =f vad) ta 
inptlestooscuren’ | we | |---| | ~ fs 
fouputestegecwree [im | | - | {a | | 


Note : 1. VIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV = VIN S Vppd + 0.3V, all other pins are not under test = 0V 
4. Doutis disabled, OVS Vout = Vpp 


<|< 


< 


< 


< 


CAPACITANCE (Ta =25°, f = 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA‘) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO ~ CS3) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQO ~ DQ63) 


en 2 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
tRc=tRc(min) 


loL=0 mA 
Precharge Standby Current CKE$Vit(max), tec = 15ns 16 


in power-down mode CKE & CLK<ViL(max), tec = © 16 
CKE2=ViH(min), CS= VikK(min), tec = 15ns 
Input signals are changed one time during 30ns 240 
CKE2 ViH(min), CLKS Vit(max), tec = 9 
Input signals are stable 160 


Active Standby Current CKES<Vit(max), tee = 15ns ae eee 


in power-down mode CKE & CLK<ViL(max), tec = © 
CKE=Vin(min), CS= Vin(min), tec = 15ns 
Input signals are changed one time during 30ns 360 


= j < = 
IcosNg | CKE=VIH(min), CLK=ViL(max), tec = °° aie 
Input signals are stable 


Operating Current 
(One Bank Active) 


> 


3 


3 3 3 3 3 
> > > > > 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current nee Page Burst 
(Burst Mode) 2 Banks activated 
tccp = 2CLKs 2 960 


Refresh Current tre 2 tRc(min) 1,440 
Self Refresh Current CKE<0.2V 


33 
>| > 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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Fe 1 
Foupattsdconsien «| SSC*~“‘*é‘ Ra SC*S 


3.3V j Vtt=1.4V 
12002 S 502 
eT Sane Te! NCAT , VOH (DC) = 2.4V, lon = -2mA Output o——<S EEE 
mee Vou (DC) = 0.4V, lo. = 2mA Pu 
8702 < if 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 


Row cycle time 
@Auto refresh 


Number of valid 
output data CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may. be given trrc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


. CAS latency=3 
CLK cycle time tec 
CAS latency=2 
CLK to valid CAS latency=3 
output delay CAS latency=2 
Output data CAS latency=3 
hold time tou 
m CAS latency=2 
CLK high pulse width 


i | tH 
tsH 
tsLz 


10 12 


1000 


(ov) 


12 


g 
?) 


Input hold time | tsH 
CLK to output in Low-Z | tsiz | 
CLK to output CAS latency=3 or 
i re2 CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th}=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


NN] oO) = 
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KMM366S824AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S824AT- G8 (Unit : number of clock) 


125MHz (8.0ns) 


KMM366S824AT- GO (Unit : number of clock) 


60MHz (16.7ns) 


KMM366S824AT- G2 (Unit : number of clock) 


83MHz (12.0ns) 


75MHz (13.0ns) 


66MHz (15.0ns) 


60MHz (16.7ns) 
50MHz (20.0ns) 


a rs 
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KMM366S824AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Register Mode Register Set OP CODE 1,2 


3 
Refresh 
ellen xX 
iad 
Es 
4,5 


Bank Active & Row Addr. V Row Address 


i Col 
Read & Auto Precharge Disable 4 v ‘ ote 


COMM AROS: Taito Precharge Enable H mee ; 


Auto Precharge Disable L Column 4 


H V Address 
Auto Precharge Enable (Ao~A7) 


Burst Stop ee ese x 


Write & 
Column Address 


Bank Selection 
Precharge 
All Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA‘ are "Low' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA‘1 is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA‘ are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA‘ is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


exp” ” 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


R 0.079 
(R 2.000) 


0.157+ 0.004 
(4.000 + 0.100) 


(133.350) 
5.014 


(17.780) 


0.100Min 
(2.540Min) 


(6.350) 


2.150 
(54.61) 


(115.57) 


0.170Max 
(4.318Max) 


0.200 Min 


4 0.050+0,0039 
| (1.270£0.10) 


cle 
0.250 Sea =|= 0,039 + .002 
"(6.350)" / (6.350) 8/3 | (1.000 + 050) 
olN 


0.123 .005 


f 0.010Max 
(0.250 Max) 


0.123+ .005 
(3.125+.125) (3.125.125) 
0.079+ .004 0.079+.004 ‘| 9,050 
(2.000 + .100) | (2.000 +.100) (1.270) 
Detail B Detail C 


Detail A 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4030AT 


: ELECTRONICS 
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KMM366S1600AT 


NEW JEDEC SDRAM MODULE 


KMM366S1600AT SDRAM DIMM 


16Mx64 SDRAM DIMM based on 16Mx4, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 
FEATURE 


GENERAL DESCRIPTION 


The Samsung KMM366S1600AT is a 16M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM366S1600AT consists of sixteen CMOS 16M x 4 bit with 
2banks Synchronous DRAMs in TSOP-I] 400mil package and a 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- 
epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM366S1600AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, high 
performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front 


Vss 


4 
2 
3 
4 
5 
6 
7 
8 
9 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 


Ens Uda 
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Performance range 
Max Freq. (Speed) 


KMM366S1600AT-G8 4{25MHz (8ns) 
KMM366S1600AT-GO 100MHz (10ns) 
KMM366S1600AT-G2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


PIN NAMES 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 
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KMM366S1600AT NEW JEDEC SDRAM MODULE 


PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. 


; Disables or enables device operation by masking or enabling all inputs except 
es Chip oelet CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
A ide Row address : RAO ~ RA12, column address : CAO ~ CA9 


Bank Séleet Nddrods Selects bank to be activated during row address latch time. 
¢ Selects bank for read/write during column address latch time. 
== Latches row addresses on the positive going edge of the CLK with RAS low. 
on POU ARUISES SUCHE Enables row access & precharge. 


—=—= Cohivin Address Siobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
: Enables write operation and row precharge. 
mde e0eDIs Latches data in starting from CAS, WE active. 
3 Makes data output Hi-Z, tsHz after the colck and masks the output. 
BOM e Dale inpEOupul Mask Blocks data input when DQM active. (Byte masking) 
DQO ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


PSnnsunid 2 
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KMM366S1600AT NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 


CSO 
DQMO o 


DQO 
DQ1 
DQ2 
DQ3 


DQM1 o— 


DQ8 


DQ9 
DQ10 


DQ11 


CS2 -—— 
DQM2 o— 


Dam CS 
Da16 -—| DAD 


pai7-—|pa1 4 


DQ18 -— DQ2 


DQ19¢— DQ3 


DQM3 o- 5 = 


Dam CS 
DQ24 -—| Dao 


DQ25°—| Da1 U6 
DQ26o— DA2 


DQ27 e—) DQ3 


AO ~ An, BAO o> SDRAM UO ~ U15 


RAS o———® SDRAM U0 ~ U15 bb 
CAS o——— SDRAM U0 ~U15 J 
- 10K 22 


WE o———— _ SDRAM U0 ~ U15 
CKEO o——® SDRAM U0 ~U7 CKE1 nm ee SDRAM U8 ~ U15 


108 UO/U2/U4/U6 

Dan jt ety en DQpin of SDRAM CLKO/1/2/3 UIMUSHUS/U7 
ee U8/U10/U12/U14 
102 U9/U11/U13/U15 


Vop o— ae T 
Two 0.1uF Capacitors To all SDRAMs 


per each SDRAM 
Vss ——> 
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KMM366S1600AT NEW JEDEC SDRAM MODULE 


ABSOLUTE MAXIMUM RATINGS 


Poverdsspsion ———SS=C~‘“SC“‘CSROUCYS®CdSSCwC*d 
Shotcteatouret———SSSC*dtSOSCSC‘a CS 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70) 


Supply voltage 


Output leakage current 
Note : 1. ViH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width = 10ns acceptable. 


3. Any input OV < VIN S VpD + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OVS VouT = VoD 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


Input capacitance (Ao ~ A12, BAQ) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK3) 

Input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 


ELECTRONICS 


KMM366S1600AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
Icc1 tre =tRc(min) 
loL=OmA 
Precharge Standby Current CKE =Vit(max), tec = 15ns 
in power-down mode CKE & CLK<Vit(max), toc = 


CKE=Vin(min), CS=>Vin(min), tec = 15ns 
Icc2N 
Input signals are changed one time during 30ns 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


> < = 
Icc2NS CKE2 Vin(min), CLK Vit(max), tec = 
Input signals are stable 
Active Standby Current CKE <Vit(max), tec = 15ns 
in power-down mode CKE & CLK<ViL(max), tec = 
CKE2Vin(min), CS=Vin(min), tec = 15ns 
Input signals are changed one time during 30ns me 
> < 
Icc3NS CKE = ViH(min), CLK = Vit(max), tec = 2% 
Input signals are stable 


loL = 0 mA moe 2,560 | 2,000 | 1,760 
Ioc4 Page Burst 

2 Banks activated 

tccD = 2CLKs 1,760 1,440 


Refresh Current tRc = tRc(min) 2, | 80 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 
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KMM366S1600AT . NEW JEDEC SDRAM MODULE 


AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70°C) 


inet ining reasurenenttrncatewi ft Sd 
Piputieandtekame wea Ode 
Fodpattedconston ————SCSSSCSC~C~w 


3.3V j Vitt=1.4V 


1200 Q 502 
eee ees CE bs VoH (DC) = 2.4V, low = -2mA er 
urput VoL (DC) = 0.4V, lo. = 2mA BY 
8702 < 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 


~ 
Row active time 


Row cycle time 

@aAuto refresh 
Last data in to new col. address delay 
Last data in to row precharge 
Last data in to burst stop | tepuminy | 
Col. address to col. address delay 


Number of valid CAS latency=3 
eulpureets CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 


an ” 
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KMM366S1600AT | NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
neler to aane individual peomponent, not Ete whole meow 


= eee Bea 


Output data ae es 


ee aaa oe ac 


CLK low sp width 


CLK to output in Low-Z 


CLK to output CAS latency=3 
RZ CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf}/2-1]ns should be added to the parameter. 
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KMM366S1600AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S1600AT- G8 (Unit : number of clock) 


[vase (ane) | a | 9 
sawn i2one) [2 | 8 
rawrei3oney [2 fe | «| 3 
[oamecison [2 [s | « [2 


100MHz (10.0ns) 
83MHz (12.0ns) 


( 
75MHz (13.0ns) 
66MHz (15.0ns) 
60MHz (16.7ns) 


50MHz (20.0ns) 


an - 
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KMM366S1600AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh 
Refresh Self 


Column Address 
wie 
Column Address 


Burst Stop 

Bank Selection 
Precharge 

Both Banks 


Clock Suspend or 
Active Power Down 


ae 
Precharge Power Down Mode 
‘ 


pom 
No Operation Command Xx 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ Ai2, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 
If "Low' at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assojiated bank can be issued at trp after the end of burst. 
Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM I!atency is 2) 


ELECTRONICS 


N © 


KMM366S1600AT | NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS. 


Units : Inches (millimeters) 


5.250 
(133.350) 0.054 
5.014 (1.372) | R 0.079 
a kn 


(127.350) (R 2.000) 
0.157+0.004 


(4.000 0.100) 


il 


0.700 
(17.780) 


1.250 
(31.75) 


I 
fa 


D mm yO) aR WY 
| fie 


A B c cl 
+. =|\5 
Carey 0.250 0.250 SiS 
(6.350) (6.350) 5\8 
0.350 1.450 2 2.150 2 a 
(8.890) ("450 (36.830) (64.61) 
11.430 
b 4,550 
(118.57) 


. 0.170Max 
| (4.318Max) 


0.200 Min 


: ee 
(1.270 £0.10) 


S/£ 
i — 0.250 =|= 0.039 + .002 
, (6.350) (6.350) 8|$ (1.000 + 050) 
S| 
0.123.005 0.123+ .005 0.010Max 
| ail (3.125+.125) (3.125+.125) | £ (0.250 Max) 
i 0.079+.004 | 0.079+.004 4 je 0.050 _ 
(2.000 + .100) | (2.000.100) (1.270) 
Detail A Detail B Detail C 


Tolerances : = .005(.13) unless otherwise specified 


The used device is 16Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S16020AT 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 


KMM366S1620AT SDRAM DIMM 
16Mx64 SDRAM DIMM based on 16Mx4, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S1620AT is a 16M bit x 64 Synchronous « Performance range 

Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S1620AT consists of sixteen CMOS 16M x 4 bit with KMM366S1620AT-G8 125MHz (8ns) 
Abanks Synchronous DRAMs in TSOP-II 400mil package and a KMM366S1620AT-GO 100MHz (10ns) 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- KMM366S1620AT-G2 83MHz (12ns) 


epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM366S1620AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, high 
performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


e 


° 


e 


e 


PIN NAMES 
P Function 
Dao ~ Da6s 
CKEO ~ CKEt 
RAS 
[Kom 


Power Supply (3.3V) 


Power Supply (3.3V) | 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


rs Row / column addresses are multiplexed on the same pins. 
CON Row address : RAO ~ RA11, column address : CAO ~ CAQ 


Clock Enable 


Selects bank to be activated during row address latch time. 
BAO ~ BAI Bank Select Address Selects bank for read/write during column address Jatch time. 


Rew Address SHebS Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Column Address Strobe Enables column access. 


Enables write operation and row precharge. 


Write Enable Latches data in starting from CAS, WE active. 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 


CS0 © 
DQM0 o— 


DQ0 s 
DQ1 ° 
DQ2 o 
DQ3 o 
DQM1 9 


DQB6 o 


Dag -— 
nae 
DQ11 


CS2 o— 
DQN2 ¢ 


DQ16 o— 


DQ17 >— 


DQ18 o— 


DQ19 o— 


AO ~ An, BAO & 1 o——_}® SDRAM U0 ~ U15 
RAS o——® SDRAM U0 ~ U15 
CAS 0o————_® SDRAM U0 ~ U15 


< ae 
anes <2 410KQ : 
WE o——-® SDRAMU0 ~ U15 i . ee 
CKEO o———® SDRAMUO~ U7 CKE1 SDRAM U8 ~ U15 


VpD 


102 UO/U2/U4/U6 
102 
U1/U3/U5/U7 
DQn o—\\\/—__- Every DQpin of SDRAM CLKO0/1/2/3 DBR ONGI SHA 
102 U9/U11/U13/U15 


ory lta Z 

Two 0.1uF Capacitors 

To all SDRAMs 
er each SDRAM 

Vss © eae Ota: > 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Wes | [vmvorr——‘(RS*S*<‘é‘“C NC 
Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70C) 


Supply voltage 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV <= Vin < Vpp + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OVS Vout < Vop 


CAPACITANCE (ta = 25°, f= 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA‘) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK3) 

Input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


Reeomenyes opeeNne condition unless otherwise noted, TA = 0 to 70) 


-| Latency | 


Burst Length =1 
tre =tre(min) 
loL=OmA 


Precharge Standby Current Sar tec = 15ns oe 

CKE= ae cs= Vain tcc = 15ns 
{cc2N : 7 

Input signals are changed one time during 30ns 


CKE = ViIH(min), CLK S ViL(max), tec = 9% 
Input signals are stable 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


CKE <= Vit(max), tcc = 15ns 


Active Standby Current 
in power-down mode CKE & CLK<ViL(max), toc = © 
icean KE=ViH(min), CS=Vin(min), tec = 15ns A 
nell signals are changed one time during 30ns m 
CKE 2 ViH(min), CLK = ViL(max), tec = A 
Input signals are stable be 
joL=OmA 2,000 | 1,760 
Page Burst 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Iec3NS 


Operating Current 


(Burst Mode) es 


2 Banks activated 
tccD = 2CLKs 


Self Refresh Current CKE<0.2V oer 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


PSAMSUN ig . 
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KMM366S1620AT | NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V £0.3V, Ta = 0 to 70°C) 


tr/th=1/1 


Output timing measurement reference level V 
Output load condition See Fig. 2 


3.3V 


VoH (DC) = 2.4V, loH =-2mA 


Output oo = * Vor (DC) = 0.4V, loL = 2mA 


Output 


50pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (-¢ operating conditions unless otherwise noted) 


Row precharge time 


tRFC(min) 
Last data in to row precharge 
Col. address to col. address delay tccD (min) 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CAS latency=3 
CLK cycle time tcc 
CAS latency=2 


CLK to valid CAS latency=3 aa 
output delay CAS latency=2 


12 


crag 
nN 


Output data 
CLK to output in Low-Z 
CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
if tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


a 
xr 
N 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S1620AT- G8 (Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 


60MHz (16.7ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


6OMHz (16.7ns) 


50MHz (20.0ns) 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Mode Register Set OP CODE 4,2 


Auto Refresh 
H Xx x 
Refresh aa 


Self 
Refresh ' L 


Bank Active & Row Addr. 


es 
Column Address 
ae Address x 


Bank Selection 
Precharge H 
All Banks 


Active Power Down 


x 


Ge 
Ee 
2 
Be 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 


Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at all banks precharge state. 
4. BAo ~ BA1: Bank select addresses. 
If both BAo and BA‘ are "Low' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BAt1is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA‘ is ignored and all banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


(133.350) 


5.014 
(127.350) 


R 0.079 
(R 2.000) 


0.157 + 0.004 
(4.000 £0.100) 


(4.372) 


1.250 


(17.780) 


Loo” fan 
( ee ee 


(6.350) 


A18DIA+ .004 
(3.000DIA = .100) 


0.100Min 
(2.540Min) | 


2.150 
(54.61) 


(8.890) 
(115.57) 
<_0:170Max 
(4.318Max) 
£ 
= 
R 
oO 
i 0.050+0.0039 
(1.270 £0.10). 
c|c 
is = eee =\= 0.039 + .002 
, (6.350) , (6.350) 3ig (1.000 +.050) 
Sia 
0.123+ .005 0.123+.005 sGi@hian 
(3.125.125) (3.125 + .125) (0.250 Max) 
0.079% .004 _ |. 0.079.004 |. 0,050 
(2.000 = .100) | (2.000.100) (1.270) 
Detail B Detail C 


Detail A 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 16Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S16030AT 


E ELECTRONICS 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 


KMM366S1603AT SDRAM DIMM 
16Mx64 SDRAM DIMM based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM366S1603AT is a 16M bit x 64 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S1603AT consists of sixteen CMOS 8M x 8 bit with KMM366S1603AT-G8 125MHz (8ns) 
2banks Synchronous DRAMs in TSOP-II 400mil package and a KMM366S1603AT-GO 100MHz (10ns) 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- KMM366S1603AT-G2 83MHz (12ns) 


epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM366S1603AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, high 
performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V + 0.3V power supply . 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


eo 


e 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 


Pin Front| Pin Front | Pin Front | Pin Back 


Address Input (multiplexed) 
CLKO ~ CLK3 
CKEO ~ CKE1 


Row Address Storbe 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Power Supply (3.3V) 
Ground 


**SA0 ~2 Address in EEPROM 
Don’ tuse 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


}CLK System Clock Active on the positive going edge to sample all inputs. 


; Disables or enables device operation by masking or enabling all inputs except 
eS Ghipseoled CLK, CKE and DQM. 


Masks system colck to freeze operation from the next clock cycle. 
Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
Abele Row address : RAO ~ RA12, column address : CAO ~ CA8 


Rank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 
Latches row addresses on the positive going edge of the CLK with RAS low. 
ms ROW Addie ee au eoe Enables row access & precharge. 
Boiinin Adasen Sirebe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
SE ; Enables write operation and row precharge. 
Wine Enable Latches data in starting from CAS, WE active. 
% Makes data output Hi-Z, tsHz after the colck and masks the output. 
pee DatedapuyOuipyt Mask Blocks data input when DQM active. (Byte masking) 


DQ0 ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


am = 


ELECTRONICS 


KMM366S1603AT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


CS1 o 
CSO o if 
DQMO 
Dam CS ! 
DQa0-—| pao 
baie-jbar | 
DQ2-— Da2 Te 
Daz -—| pa3 = 
DQ4o4 DAa4 
DQ5 co DAS 
DQA6-— DAE 
DQ7 -— Da7 
DQM1 o 
DQM CS 
Da8 -— Dao 
Dag -— pai 
Da10-—| Da2 U1 
Da11-—| pa3 = 
DQ12>— Da4 — 
DAQ13-— DAS Matas 
DQ14-—| pa6 
DQ15°—| DaQ7 -+—— 
CS3 « 
CS2 o 
DQN2 c 
DQM CS DQM CS 
DQ16-—j DAD Dao 
DQ17 -—| Dat Dai 
Da18-—] Dpa2 U2 DQ2  wu10 
DQ19°—| DQ3 DQ3 
DQ20-—| Da4 Da4 
DQ21 -—| DAS DQ5 
DQ22 -— DA6 DQ6 
DQ23 -—] DQ7 H——| DQ7 
DQM3 o — | 
DQM CS DQM CS 
DQ24-—] DAD -——| DQo 
DQ25-—| pat Dat 
DQ26 -— DQ2 u3 +; DQ2_—s ut 
DQ27 | DQ3 | DQ3 
DQ28>— DQ4 | DQ4 
DQ29-— DAS Hj DQS5 
DQ30-—4 DAG L———| DQ6 
DQ31o>— DQ7 L—_| I.Q7 


AO ~ An, BAO «————-» SDRAM U0 ~ U15 
RAS o———-® SDRAM U0 ~ U15 
CAS °---———_® SDRAM U0 ~ U15 


We o————® SDRAM UO ~ U15 a eS 
CKEO o——_® SDRAM U0~ U7 CKE’ SDRAM U8 ~ U15 


VppD 
r¢ 


102 U0/U1/U2/U3 
ba U8/U9/U10/U11 
DQn o—_\\\/\—_ > Every DQpin of SDRAM CLKO/1/2/3 UA/US/U6/U7 
Vpp © T Tt 102 U12/U13/U14/U15 
Two 0.1uF Capacitors 
Bp oi per each SDRAM To all SDRAMs 
Vss © »> 
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KMM366S1603AT | NEW JEDEC SDRAM MODULE 


ABSOLUTE MAXIMUM RATINGS 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70) 


npatiowvateos ‘| wm | oa {e [8 |v _| 

ouatvanvetoss ‘| _vm [24 | - | - | v | ev=2na | 
[Supatowvotege | va Pat 
Inpuestagecure’ [me | | |_| [3 | 
upstate cures [ma | [| {|_| 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = Vin S Vpp + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OVS Vout = Vop 


CAPACITANCE (Ta=25C, f= 1MHz) 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK3) 

Input capacitance (CSO ~ CS3) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 


ELECTRONICS 


KMM366S1603AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70) 


Burst Length =1 
trce=trc(min) 
loL.=OmA 


20 | oe | me 
Precharge Standby Current CKE = Vit(max), tec = 15ns 


in power-down mode . mA 
igo CKE=Vin(min), CS=Vix(min), tec = 15ns ao 
Input signals are changed one time during 30ns 
mA 
= j < = 
Icc2NS CKE Vin(min), CLK=ViL(max), tec = © 320 
Input signals are stable 


CKE2Vin(min), CS=Vix(min), tec = 15ns 
Input signals are changed one time during 30ns on met 
> i < = 
Icc3NS CKE Vin(rmin), CLK<Vit(max), tec = © han 
Input signals are stable 


age Burst 
cg 2 Banks activated a 
tecD = 2CLKs 


2 | see | 0m | sen 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 


PSnmsungd a 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70°) 


AC Input levels (VIH/VIL) 24/04 


Input rise and fall time tr/tf=1/1 | ons 
Output load condition See Fig. 2 ae 


% 
S 12002 S 502 
ra 


Outout co» - - - - - - , VOH (DC) = 2.4V, Ion = -2mA e 
mers VoL (DC) = 0.4V, lo. = 2mA utput 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


50pF 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 


“Neson 
01 | os 
ey eee MO poe ER 
| ee eo a 
Row active time 


Col. address to col. address delay 


oe Pa m ‘Sum 


Number of valid CAS latency=3 
pulpulaels CAS latency=2 


Note : 4. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CAS latency=3 
CLK cycle time tcc 
CAS latency=2 


CLK to valid CAS latency=3 ave 
output delay CAS latency=2 
Output data CAS latency=3 

toH 


N 


| | fale : 


hold time CAS latency=2 


CLK high pulse width 


i | tex | 
i tsiz 


Input hold time 
CLK to output in Low-Z | tsiz 
CLK to output CAS latency=3 


in Hi-Z CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th=tns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf}/2-1]ns should be added to the parameter. 


Prins unig we 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM366S1603AT- G8 


(Unit : number of clock) 


425MHz (8.0ns) 
100MHz (10.0ns) 
83MHz (12.0ns) 


75MHz (13.0ns) 
66MHz (15.0ns) 


100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 


83MHz (12.0ns) 


75MHz (13.0ns) 
66MHz (15.0ns) 


60MHz (16.7ns) 
50MHz (20.0ns) 


am . 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 


SIMPLIFIED TRUTH TABLE 


ee ne 
sane aie 5 ae 
ore = oy 


[Bank Active &RowAdd. = 
Read & Column 

st a Se CHEE EEE EX 
Write & L Column 
ee ne tthe 


H 


-~S 


Bs i b 
on a 


Clock Suspend or 
Active Power Down 


: 
bad 
ert 
> 
ic 


Precharge Power Down Mode 


nee i oe 
No Operation Command 


Note : 1. OP Code : Operand Code 

Ao ~ A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 
If "Low' at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


PSAMsUNGd = 
ELECTRONICS 
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pH x | x | x | 


epee 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


EB 

e 

El 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


(133.350) 


5.014 
(127.350) 


(R 2.000) 


0.157 + 0.004 
y (4.000 +0.100) 
gC 


0.118 


1.250 
(17.780) 


A18DIA+.004 
(3.000DIA = 100) 


0.350 
(8.890) 


0.100Min 
(2.540Min) 


450 (36.830) 
(11.430) 
b 4.550 


(115.57) 


0.170Max 
| (4.318Max) 


0.200 Min 


- 0.050+ 0.0039 
(1.270 0.10) 


S\£ 
0.280 ___0.250_, =\5 0.039 + .002 
(BRE * , (6350) 8|¢ (1.000 +.050) 
| 58 | 
0.123+ .005 0.123.005 0.010Max 
| a | (3.125.125) (3.125+ .125) | ¥ (0.250 Max) 
0.079+.004 | [0.079.004 4 je 0.050 _ 
(2.000 ¥ .100) | (2.000+.100) (1.270) 
Detail A Detail B Detail C 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8020AT 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 


KMM366S1623AT SDRAM DIMM 
16Mx64 SDRAM DIMM based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION. FEATURE 

The Samsung KMM366S1623AT is a 16M bit x 64 Synchronous e Performance range 

Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM366S1623AT consists of sixteen CMOS 8M x 8 bit with KMM366S1623AT-G8 125MHz (8ns) 
4banks Synchronous DRAMs in TSOP-II 400mil package and a KMM366S1623AT-GO 100MHz (10ns) 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- KMM366S1623AT-G2 83MHz (12ns) 


epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM366S1623AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, high 
performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


e 


e 


e 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 
PinName _ 
Address Input (multiplexed) 


Chip Select Input 
Row Address Storbe 


Pin Front | Pin Front 


Vss 
DQo 
DQ1 
DQ2 
DQ3 
Vpp 
DQ4 
DQ5 
DQ6 


1 
2 
3 
4 
5 
6 
vi 
8 
9 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock 


Chip Select 


Masks system colck to freeze operation from the next clock cycle. 
Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


hadrees Row / column addresses are multiplexed on the same pins. 
Row address : RAO ~ RA11, column address : CAQ ~ CA8 


Selects bank to be activated during row address latch time. 

Bank Select Agdress Selects bank for read/write during column address latch time. 
Latches row addresses on the positive going edge of the CLK with RAS low. 

Rew domes: Stave Enables row access & precharge. 

Collum Address Sirobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

i Enables write operation and row precharge. 

Write Enable Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 

Data Input/Output Mask Blocks data input when DQM active. (Byte masking) 

Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

Vpb/Vss Power Supply/Ground Power and ground for the input buffers and the core logic. 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 


CS1 o 
CSO » 
DQM0 © 


DQ0 o 
DQ1o 
DQ2 o 
DQ3 « 
DQ4o 
DQ5 o 
DQ6 o 
DQ7 o 


DQM1° 


DQ8 « 
DQ9 
DQ10> 
DQ11 © 
DQ12 0 
DQ13 o 
DQ14 0 
DQ15o 


TS3 o— 
CS2 o 
DQM2 o— 


DQ16 © 
DQ17 o 
DQ18 

DQ19 

DQ20 o 
DQ21 o 
DQ22 o 
DQ23 o— 


DQM3 o 


DA24— 
DQ25 o— 


DQ26 
DQ27 
DQ28 


DQ29 o— 
DQ30 »o— 
DQ31 0 


Ad ~ An, BAO & 1 o———® SDRAM U0 ~ U15 


RAS o———_® SDRAM U0 ~ U15 D6 
CAS o-———- SDRAM U0 ~ U15 
40KQ 


WE °o———— SDRAM U0 ~ U15 ae 
CKEO o——_}® SDRAMU0~U7  CKE1 SDRAM U8 ~ U15 


102 U0/U1/U2/U3 
102 U8/U9/U10/U 11 
DQn o——,/\\/> Every DQpin of SDRAM crore U4/U5/U6/U7 
102 U12/U13/U14/U15 


Ni cag Wi EP Pe eae 
Two 0.1uF Capacitors 
Vv per each SDRAM . To all SDRAMs 
Ss 


PSimsun ag = 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 


ABSOLUTE MAXIMUM RATINGS 


Powerdespaion —=SsSCi*wtSCC“‘CN™OCdLSCO®OCSC~SC“‘éSCSC*d 
ES 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= Oto 70) © 


2 


| 
a 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN = Vpp + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV<= Vout <= Vop 


CAPACITANCE (Ta = 25°, f = 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA1) 
Input capacitance (RAS, CAS, WE) 

Input capacitance (CKEO ~ CKE1) 
( 
( 


Input capacitance (CLKO ~ CLK3) 

Input capacitance (CSO ~ CS3) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQO ~ DQ63) 


ax ~~ = 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70C) 


"Test Condition 


Note: 
Burst Length =1 
trc=trRc(min) 


1,240 1,020 mA 1 
lol. =0 mA 
Precharge Standby Current CKE =ViL(max), tec = 15ns a 
> in), CS= i = 
Icc2N CKE Vik(min), CS=2 ViH(min), tec 15ns 480 
Input signals are changed one time during 30ns 
mA 
= i < = 
Icc2NS CKE ViK(min), CLKS ViL(max), tec = °° 320 
Input signals are stable 
> j CS: j = 
jocan CKE = VIH(min), CS2Vin(min), toc 15ns 640 
Input signals are changed one time during 30ns 


2 i < = 
lec3NS CKE Vik(min), CLK ViL(max), tec = or 
Input signals are stable 
Sr ae Id 
Page Burst 
eet 2 Banks activated mA : 
tccD = 2CLKs 2 1,080 1,000 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 


Self Refresh Current CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70) 


3.3V Vtt=1.4V 
S 12002 S 502 
6 es VoH (DC) = 2.4V, loH = -2mA Siasuk 
cores > 
tH VoL (DC) = 0.4V, lo. = 2mA utpu 
50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 


Number of valid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. Incase of row ptecharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 


ea” i 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


; CAS latency=3 
CLK cycle time tcc 
CAS fatency=2 


CLK to valid 
Output data tony 
hold time 
CLK high pulse width 
! 
i SIZ 


nN 


Input hold time 
CLK to output in Low-Z 


CLK to output CAS latency=3 ae 
nae CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf}/2-1]ns should be added to the parameter. 


1 
4 


en = 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


‘KMM366S1623AT- G8 (Unit : number of clock) 


100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


125MHz (8.0ns) 


KMM366S81623AT- GO (Unit : number of clock) 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 


SIMPLIFIED TRUTH TABLE 


ew Dx | oncoe || 
[Auto Refresh | : mite ce eee 
aes 
Refresh Self 
= oie eee ee 
| Row Address | 


|Bank Active &RowAdd. = LH aa eaen Row Address 
Read & Auto sie eeeargerael | ve Column eg 
Column Address Address 

Auto aoe ec | Enable (Ao~As) 4,5 | 
Write & Auto | Auto Precharge Disable | Disable Column es 
Column Address Address 

Auto Precharge Enable | oH | (Ao~As) 


Burst Stop 


pustsee 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


a eee a 
a ne 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Cade : Operand Code 

Ao ~ Ait & BAo ~ BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA1 are "Low' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA‘ is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA‘ is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM bate is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


(133.350) 
5.014 


R 0.079 
(R 2.000) 


0.157 + 0.004 


1.250 
(17.780) 


118DIA+ .004 
(3.000DIA + .100) 


0.350 
(8.890) 


0.100Min 
(2.540Min) 


(6.350) 


2.150 
(54.61) 


(115.57) 


0.170Max 
| (4.318Max) 


0.200 Min 


m ’ 0.050 + 0.0039 
(1.270 £0.10) 


£\£ 
ea ese 2/2 _0.039+ 002 _ 
SOE MORON 3|¢ (1.000 +050) 
Slo 
0.123+ .005 | 0.123+.005 hi oniad 
| Ail (3.125* .125) [| (3.125 +125) | (0.250 Max) 
0.079+ .004 , |.0.079+.004 0.050 
(2.000 + .100) | (2,000 + .100) (1.270) 
Detail A Detail B Detail C 


Tolerances :+ .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8030AT 
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KMM374S803AT SDRAM DIMM 
8Mx72 SDRAM DIMM with ECC based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM374S803AT is a 8M bit x 72 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM374S803AT consists of nine CMOS 8M x 8 bit with 2banks KMM374S803AT-G8 125MHz (8ns) 
Synchronous DRAMs in TSOP-II 400mil package and a 1K or KMM374S803AT-GO 100MHz (10ns) 
2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy KMM374S803AT-G2 83MHz (12ns) 


substrate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM374S803AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V +0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


eo 


e 


e 


_PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 


Pin Front |Pin Front | Pin Front | Pin Back | Pin 


‘Function 2 


PinName —_| Funetic oe 


1 
2 
3 
4 
5 
6 
7 
8 
g 


DaMo~7_|oaMm 


Power Supply (3.3V) 


CSO, CS2 Chip Select Input 
S 
S 


< 
oO 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S803AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


Name |. = ae f Input F netion 


FcLK System Clock Active on the positive going edge to sample all inputs 


x= Disables or enables device operation by masking or enabling all inputs except 
Ss Chip sale CLK, CKE and DQM. 


Masks system colck to freeze operation from the next clock cycle. 
Clock Enable CKE should be enabled at Jeast one cycle prior to new command. 

Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
AD ~ Al2 Row address : RAO ~ RA12, column address : CAO ~ CA8 


Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 
ee Latches row addresses on the positive going edge of the CLK with RAS low. 
on RoW Addinss Suan? Enables row access & precharge. 
== Col address Si obe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
— : Enables write operation and row precharge. 
ve iteN anise Latches data in starting from CAS, WE active. 
’ | Makes data output Hi-Z, tsHz after the colck and masks the output. 
meinen DAG OPO ApEn eer Blocks data input when DQM active. (Byte masking) 
DQO ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
CBO ~7 Check bit Check bits for ECC. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


mn 
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KMM374S803AT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


cso 
Damo o—— 
DQM CS 
pao -—| pao 
Dai o—| Dat i 
Da2 Da2 
pas —| DA3 
Da4 Da4 
DQ5°—| Das 
pas -—| Dae 
Da7 <—| Daz 
bam1 o——— 
Dam Cs 
pDase—| pao pa4o°-—| pao 
Dag~— pai di pa4ic—| Da1_—s_- ue 
paioc—| pa2 pa42-—| pa2 
Da11c—| DaQ3 Da43°-—| DaQ3 
aes eee 
Da13 tele 
Da14°— Bae DQ46 DAs 
Dpais°—| paz DQ47°— DQ7 
a ee 
Dam Ss DaMé6 o—— Tis 
CBO °—j DQO DQM CS 
cB2-—| baz U2 Da48 -—) Dao 
CB3°— | DQ3 paso-—1 pa2 U7 
CB4°— DQ4 pas1c—1 Da3 
CBS °—} DQS Das52°—| Da4 
=) 
CBG ©) 0A6 DQ53°—| DQ5 
CB7 DQ? pas4°—| Das 
aie pass °__| DQ7 
poMe™ Sa aoe 
DQM CS — 
Da1s.o— Dao DQM CS 
DQ17 DQ1 pas6«—j Dao 
Da18 -—j DQ2 U3 DQ57°— bal 
DA19 -—| DQ3 pas8°-—| Da2 U8 
Da20°—| pa4 Das59°—| DQ3 
sel lite ee 
Da22°—| Daée oS 
Da23°—| paz Da62 DAS 
.e: 
Sane | Da63 DQ7 


te 
ee 


AO At A2 


OOOO 


AO ~ An, BAO o——--———_ SDRAM U0 ~ U8 
RAS © > SDRAM U0 ~ U8 


UO/U3 
CAS o > SDRAM U0 ~ U8 102 
a U1/U4 
WE © > SDRAM U0 ~ U8 = 
CKEO o__—__—_® SDRAM UO ~ U8 CLKO/1 
U5/U7 
wf 


102. 102 U6/U8 
DQn o——-./\\/—® Every DQpin of SDRAM 


10.2. 
CLK2/3 o—\V/\/* 


> 


VbD o —~? 
ae Two 0.1uF Capacitors 10pF 


per each SDRAM 


| 


To all SDRAMs 


Vss ©o————# 


i 
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KMM374S803AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Ee 
ar awe 


Short circuit current los 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


ee Bs Boe _ Symbol eS e 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70°C) 


ine ET a oe 


; 
a] 


_ Parameter 


Supply voltage 


3 


ee ae 
a ee eae ae ee 


Note : 1. ViH (max) = 4.6V AC for pulse width <=10ns acceptable. 
2. Vit (min) = -7.5V AC for pulse width =10ns acceptable. 
3. Any input OV = Vin = Vop + 0.3V, all other pins are not under test = OV 
4. Doutis disabled, OV< VouT = Vop 


CAPACITANCE (ta = 25, f= 1MHz) 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 

Input capacitance (CLKO ~ CLK1) 


Input capacitance (CSO, CS2) 

Input capacitance (DQMO ~ DQM7) 

Data input/output capacitance (DQO0 ~ DQ63) 
Data input/output capacitance (CBO ~ CB7) 


an ~ 
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eel eae as - | Latency 
Burst Length =1 
Iec1 tRo=tre(min) 
lo. =O mA 


CKE 2 VIH(min), SeSvain tcc = 15ns 
Icc2N 270 
Input signals are changed one time during 30ns 
mA 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to piety 


Version: - 


Parameter. 


Test Condition: 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


= < = 
IccoNS CKE 2 ViH(min), CLK= Vi_(max), tec = 0 480 
Input signals are stable 
Active Standby Current CKE =ViIL(max), tec = 15ns 54 Aa 


> > = 
IocaN CKE=ViH(min), CS=Vin(min), tec = 15ns 380 aa 
Input signals are changed one time during 30ns 
locaNS CKE 2 Vix(min), CLK = Vit(max), tec = 
Input signals are stable 


lo. =O mA 
Page Burst 

i 2 Banks activated 
tccb = 2CLKs 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 
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KMM374S803AT NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70°) 


: ramet 


AC Input levels (VIH/VIL) 2.4/0.4 a aa 
input rise and fall time tr/th=1/4 | ons 
7 


1 
Output load condition See Fig. 2 


/ 


j 3.3V | Vit=1.4V 
> 
> 


iq 
S 12002 = 502 


VoH (DC) =2.4V, loH=-2mMA 
O————— 9) - - - - -- > 
Output © VoL (DC) = 0.4V, lol = 2mA ae 
8702 “> SOpF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


e noted) 


Number of valid CAS latency=3 
Suipubeats CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A new command may be given trrc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


Parameter : ymbol 


CAS latency=3 
CLK cycle time tcc 
CAS latency=2 12 
CLK to valid CAS latency=3 
tsAc 
eutput delay CAS latency=2 


Output data CAS latency=3 
hole'ime CAS latency=2 


CLK high pulse width 


: 
i 


= 
N 


CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


1 


+ 

n 

< 
a 
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KMM374S803AT __ NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM374S803AT- G8 


Frequency 


KMM374S803AT- GO (Unit : number of clock) 


equency 


_ Preaueney Latency _ 


(6709) 


60MHz (16.7ns 


50MHz (20.0ns) 


<> ; 
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KMM374S803AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Mode Register Set OP CODE 1,2 


| 3 | 
Refresh 

Soar i x 

| 

az 


Bank Active & Row Addr. Row Address 


Read & Auto Precharge Disable 4 
eelumn Adaters Auto Precharge Enable 


Write & 


Column Address H 
a a aan ee 


Burst Stop 


Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


rae eaeaes ee ee ee 
pemee | BE 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 
If "Low' at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


PrAMSUN . 
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KMM374S803AT 
PACKAGE DIMENSIONS 


5.250 
(133.350) 0.054 

5.014 (1.372): 
(127.350) | 


A18DIA+ .004 
(3.000DIA + .100) 0.250 0.250 
(6.350) (6.350) 
0.350 1.450 _si2tso 
(8.890) 450 (36.830) (54.61) 
(11.430) 
4.550 
(115.57) 


Oo 


0.100Min i 
0.700 
(17.780) 


(2.540Min) 


«0.250 0.250 
(6.350) 6.350) 


0.123+ .005 0.123+ .005 
(3.125+.125) | AL (3.125 = .125) 
0.079+ .004 | , 0.079+ .004 
(2.000 + .100) | (2.000 + .100) 
Detail B 


Detail A 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8020AT 


ELECTRONICS 


0.100 Min 


NEW JEDEC SDRAM MODULE 


Units : Inches (millimeters) 


R 0.079 
(R 2.000) 


0.157+0.004 
(4.000 +0.100) 


0.170Max 


0.200 Min 


0.039 + .002 
(1.000 + 050) 


(2.540 Min) 


0.010Max 


¥ (0.250 Max) 


' "9,050 
hf 
(1.270) 


Detail C 


"(4.318Max) 


- ; 0.050 +0.0039 
(1.270 £0.10) 
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KMM374S823AT SDRAM DIMM 
8Mx72 SDRAM DIMM with ECC based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM374S823AT is a 8M bit x 72 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM374S823AT consists of nine CMOS 8M x 8 bit with 4banks KMM374S823AT-G8 125MHz (8ns) 
Synchronous DRAMs in TSOP-II 400mil package and a 1K or KMM374S823AT-GO 100MHz (10ns) 
2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy KMM374S823AT-G2 83MHz (12ns) 


substrate. Two 0.1uF decoupling capacitors are mounted on the 
printed circuit board in parellel for each SDRAM. The 
KMM374S823AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


e 


e 


° 


e 


PIN NAMES 
PinName | Function _ 


Ground 


Power Supply for Reference 


No Connection 


* These pins are not used in this module. 
** These pins should be NC inthe system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S823AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row// column addresses are multiplexed on the same pins 
gael Row address : RAO ~ RA11, column address : CAO ~ CA8 

Selects bank to be activated during row address latch time 
Bots er) Ban pelec Aaaress Selects bank for read/write during column address latch time 


Clock Enable 


Latches row addresses on the positive going edge of the CLK with RAS low. 
Row Address’Strobe Enables row access & precharge. 


Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Column Address Strobe 


Enables write operation and row precharge. 


Write Enable Latches data in starting from CAS, WE active. 


Pons be 


ELECTRONICS 
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NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 


C50 o 
DQMO © 


AO ~ An, BAO & 1 «> SDRAM U0 ~ U8 
RAS «—————_ SDRAM U0 ~ U8 

CAS «—________ SDRAM U0 ~ U8 

WE °—_——____-> SDRAM U0 ~ U8 

CKEO o——————_® SDRAM U0 ~ U8 


102 
DQn >——./\\/"— Every DQpin of SDRAM 


NN? ie eee ga 
Two 0.1uF Capacitors 
Vv per each SDRAM To all SDRAMs 
ss 0 


10.2 
WV U1/U4 
CLKO/1° U2 
a U5/U7 
VV 
102. U6/U8 


102 


== 10pF 


a 


dca 
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KMM374S823AT 2 NEW JEDEC SDRAM MODULE 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70C) 


"paneer a Hee 


Supply voltage 


Note : 1. ViH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = Vin S Vpp + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV= Vout = Vpp 


CAPACITANCE (Ta =25C, f= 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA1 

Input capacitance (RAS, CAS, WE) 

Input capacitance (CKEO) 
( 
( 


Input capacitance (CLKO ~ CLK1) 


Input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
Data input/output capacitance (CBO ~ CB7) 


ELECTRONICS 


KMM374S823AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


__ Test Condit 


_ faenee | Latency. 


Burst Length =1 
tRc =tRc(min) 
loL =O mA 


Precharge Standby Current hdl tec = 15ns 


iecan CKE= ViH(min), SS viamidl tcc = 15ns 
Input signals are changed one time during 30ns 
CKE= ViH(min), CLK< Vit(max), tec = 9 
Icc2NS 
Input signals are stable 
Active Standby Current | iccaP | CKE= ViL(max), tec = 15ns nee ae ania 
360 


Iccan | CKE2Vin(min), CS= Vin(min), toc = 15ns i. 
Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
Input signals are stable 
loca Page Burst 
2 Banks activated 
sane a [ml lo | ™ 
=e 


Operating Current 


(One Bank Active) lect 


Precharge Standby Current 
in non power-down mode 


Operating Current 
(Burst Mode) 


Refresh Current tRe=trc(min) 1,620 
Self Refresh Current CKE=0.2V 13.5 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


mA 


a sd 
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KMM374S823AT NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70°C) 


Value. 


AC Input levels (VIH/VIL) 


See Fig. 2 
© 3.3V © Vtt=1.4V 
< qn 
S 12002 <= 502 
Cc 
oo. Von (DC) =2.4V, loH=-2mA 
op J VoL (DC) = 0.4V, lot = 2mA uu 


(Fig. 2) AC Output Load Circuit 


Number of valid 
output data 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 


448 


ELECTRONICS 


KMM374S823AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CLK cycle 

CLK to valid CAS latency=3 
output delay CAS latency=2 
Output data CAS latency=3 
nolesie CAS latency=2 


CLK high pulse width tcH 


CLK to output in Low-Z tstz 
CLK to output CAS latency=3 
in Hi-Z CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


a - 
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KMM374S823AT NEW JEDEC SDRAM MODULE 


FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


Teqt 


125MHz (8.0ns) 


KMM374S823AT- G 


cae Frequency oe 


100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 


KMM374S823AT- G2 (Unit : number of clock) 


83MHz (12.0ns) 
) 


75MHz (13.0ns 
( 


60MHz (16.7ns) 
50MHz (20.0ns) 


66MHz (15.0ns) 
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SIMPLIFIED TRUTH TABLE 


<= 
ca 
; 


al 
L Column 


Address 


ey eee 
| Column | 4 | 
we [a 


Ee 

4 x | 
= 
- 
x fhe 

ee = 

o = 
a 

PPP RBBET | "OF 
Be 

X V 


a ee i eee ee 
> PREEEE T+ 
2 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


oO 


Refresh Self 


Bank Selection 
Precharge H Xx L 
All Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


Note : 1. OP Code : Operand Code 

Ao ~ Ai1 & BAo ~ BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA1 are "Low’ at read, write, row active and precharge, bank A is selected. 
If both BAo is “Low' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is “High” and BA1 is "Low' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA‘ are "High" at read, write, row active and precharge, bank D is selected. 
if A1o/AP is "High" at row precharge, BAo and BA‘ is ignored and ail banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


ai . 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 
(133.350) 0.054 R 0.079 
5.014 (1.372) (R 2.000) 
0.157+0.004 


(4.000 +0.100) 


0.118 
(3.000) (127.350) 


fo) 

| | = 

= > ™ fan ° 
eis aa | 


4.000 


(17.780) 


ae ATE Tk TUT TT TTT TT ATT RT TT TTT 
A18DIA+.004 S/S 
+ 0.250 0.250 S|S 
(3.000D1A + .100) 6350) (ce = ® 
0.350 1.450 2.150 , aa 
(8.890) 450 (36.830) (54.61) 
11.430 
( ) 4.550 
(115.57) 
- 0.170Max 
= (4.318Max) 
S 
[an] 
oO 
Q 
Oo 
0.050 +0.0039 
(1.270 £0.10) 
0.250 0.250 g\é 1s 
6.350) 6.350)" alo 0.039 = 002 
, eres, eer 8/1 (1.000 + .050) 
ape 
0.123+.005 0.123+.005 0.010Max 
| A (3.125+.125) | [| (3.125 +.125) | (0.250 Max) 
0.079.004 0.079.004 — 4 —j- 0-050 _ 
(2.000+ .100) (2.000 = .100) (1.270) 
Detail A Detail B Detail C 
Tolerances :+ .005(.13) unless otherwise specified. 
The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8030AT 
452 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 


KMM374S1600AT SDRAM DIMM 
16Mx72 SDRAM DIMM with ECC based on 16Mx4, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM374S1600AT is a 16M bit x 72 Synchronous « Performance range 

Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM374S1600AT consists of eighteen CMOS 16M x 4 bit with KMM374S1600AT-G8 125MHz (8ns) 
2banks Synchronous DRAMs in TSOP-II 400mil package and a KMM374S1600AT-GO 100MHz (10ns) 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- KMM374S1600AT-G2 83MHz (12ns) 


epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM374S1600AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, high 
performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


eo 


e 


e 


e 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 


Pin Front | Pin Front 


PinName  |Function Se 
BAO 
CLKO ~ CLK3 


Row Address Storbe 


Vss 
DQO 
DQ1 
DQ2 
DQ3 
Vopb 
DQ4 
DQ5 
DQ6 
DQ7 
DQ8 
Vss 
Dag 
DQ10 
DQ11 
DQ12 
DaQ13 
Vop 


Power Supply (3.3V) 
Ground 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


SAMSUNG ELECTRONICS CoO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


2) 


— : Disables or enables device operation by masking or enabling all inputs except 
me Chip select CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
Ke Clock Enable Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 
Selects bank to be activated during row address latch time 
ene PaCS AIC GOOreSe Selects bank for read/write during column address latch time 
RAS Row Addrass Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
sor F Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active 
a Makes data output Hi-Z, tsHz after the colck and masks the output. 
BONvart Rater PULLER UE MASE. Blocks data input when DQM active. (Byte masking) 
CBO ~7 Check bit Check bits for ECC. 
Power and ground for the input buffers and the core logic. 


CLK System Clock Active on the positive going edge to sample all inputs 
CKE should be enabled at least one cycle prior to new command, 
a Row / column addresses are multiplexed on the same pins. 
pects Row address : RAO ~ RA12, column address : CAO ~ CAQ 
CAS Coninn Address Soho Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
DQ0 ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 


PSAs Ung 7 
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FUNCTIONAL BLOCK DIAGRAM 
CSO © if 
Damo o_—,——} DQM4 o——+ ae 
DAM CS DQM CS DQM CS 
DAO >—| Dao DQ4 o—} DAO DQ32 -—| DAD DQ36 o—| DAD 
Da1°— pal uo DQ5e-—+ DAI yy DQ33°— Dat US ot DQ1 10 
DQ2>-—| DQ2 Da6 -—| Da2 DQ34-—| DQ2 DQ38 o—| DQ2 
DQ3c4 DAQ3 DQ35o—| DQ3 DQ39 o— DQ3 
pam Dams »=——,>—}| —________ | 
DQM CS DQM CS 
DQ8 -— Da12 -—— Da40 -—| Dao DQ44 o-— DAO 
Da9g°-— pal yg | 0A13>—4 DQA41° DAI yyy DQ45°— DQ1 ya 
DQA10 4 DaQ2 Da14 o> DQ42 ——| DQ2 DQ46 o> DQ2 
DQ11+-— DQ3 DQ15 o— DA43 -—| DQ3 DQ47 —— DQ3 
el aoe a5 ey A 
DQM CS DAM CS 
CBO -— pao CBO -—| Dad 
CB1°:— DQ'1 U4 CB1 om DQ1 U13 
CB2o—! Da2 CB2 o—} DQ2 
CB3c—] DQ3 CB3 c—} DQ3 
CS2 « + 
DQM2 ¢ ° DQM6 o t 
DAM CS Dam CS DAM CS 
DQ16o—} DQD DaQ20 — DQ48 -— DQO DQ52 o—| DQO 
DQ17°— Dat ys | DQ21°—4 DQ49°— DQ1  yyqg | DQ53° DQ1 ys 
DQ18 -— Da2 DQ22 o—1 DQ50-—| Da2 DQ54-—} DQ2 
DQ19¢—| DQ3 DQ23 -— DQ51+—| Da3 DA55-—_| DQ3 
DQM3 o ’ DQN7 o t | 
DaM CS DQM CS DQM CS 
DQ24-—; DAO Da28 —| Da56-— Dao 
DQ25°—| DA1-—s_yz_: |:;DAQZI=— DQ57 -— DA 
0026.—) paz DQ30 -——_ DQ58 >—| Da2 
DQ27 o-—| Da3 DQ31 o— DQ59o—| DQ3 
AO ~ An, BAO “-———_® SDRAM U0 ~ U17 
RAS o> SDRAM U0 ~ U17 et 
CAS o——-® SDRAM U0 ~ U17 J 
S10KQ 


WE <—-——- SDRAM U0 ~ U17 
CKEO o————}» SDRAM U0~U8_ CKE1 aa SDRAM U9 ~ U17 


2/U5/U7 
iG UO/U2/U5/ 
1082 U1/U3/U6/U8 
DQno VAVAVA > Every DQpin of SDRAM 
CLKO0/1/2/3 U4/U13 
VoD o- — —> ree U9/U11/U14/U16 
Two 0.1uF Capacitors \ 
per each SDRAM To all SDRAMs 102 U10/U12/U15/U17 
Vss © ___ 
455 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


eter 


los 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70) 


Parameter | fe Typ | Max | Unit | 


V 2 
V 
a 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN = VoD + 0.3V, all other pins are not under test = OV 
4. Doutis disabled, OV<= Vout <= Vop 


CAPACITANCE (tTa= 25, f= 1MHz) 


Input capacitance (Ao ~ A12, BAQ) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 
Input capacitance (CLKO ~ CLK3) 


Input capacitance (CSO, CS2) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
Data input/output capacitance (CBO ~ CB7) 


ELECTRONICS | 


KMM374S1600AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Test Condition 


Burst Length =1 
tre =tre(min) 
lol =O mA 


EEE 
Precharge Standby Current CKE = Vit(max), tec = 15ns 


jogo CKE 2 ViH(min), TS=Viaminy tcc = 15ns 
Input signals are changed one time during 30ns 
> < - 
Icc2NS CKE = Vix(min), CLKS Vit(max), tcc = © 
Input signals are stable 


CKE= Vin(min), CS = Vin(min), tec = 15ns 
Icc3N mA 
Input signals are changed one time during 30ns 
> < c= 
IccaN$ CKE Vin(min), CLK = Vit(max), tec = 
input signals are stable 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current ied Page Burst 
2 Banks activated 


Refresh Current — tRe=tre(min) | 3240 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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tr/th=1/1 


See Fig. 2 


VoH (DC) = 2.4V, loH = -2mA 


Output e: t Toes * VoL (DC) = 0.4V, lo. = 2mA Guipule 
8702 = —— 50pF SOpF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 


: @Operation 
Row cycle time 
@Auto refresh 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 


an ~ 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


: CAS latency=3 

CLK cycle time 
CAS latency=2 
CLK to valid CAS latency=3 
Girput delay CAS latency=2 


Output data CAS latency=3 
hold mms CAS latency=2 


CLK high pulse width 


CLK to output 


in Hi-Z CAS latency=2 


CLK low pulse width 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf}=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


a” ™ 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM374S1600AT- G8 (Unit : number of clock) 


125MHz (8.0ns) 


400MHz (10.0ns) 


83MHz (12.0ns) 
TSMHz (13.0ns) 


66MHz (15.0ns) 


KMM374S1600AT- Go | (Unit: number of clock) 


Frequency 


66MHz (15.0ns) 


an = 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh H 
Ent 
ae » 


Bank Active & Row Addr. 


Read & Auto Precharge Disable 
Column Address 


x | x | x Eee. 
Pepa wx |v] Rewaaerss | 
' Fro 
Column 

| oH | 


L 
eS ee ee See Fa 


H 


L 
Auto Precharge Enable ie] 
Write & 

H L 


Column Address L 


Burst Stop 


Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


Pat 


x< 


GE 
Ea 
ae 
ae 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A12, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 
If "Low' at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the associated bank can be issued at trp after the end of burst. 
Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


(133.350) 
5.014 


R 0.079 
(R 2.000) 


0.157 + 0.004 
(4.000 £0.100) 


(3.000) 


1.250 
(17.780) 


A18DIA = .004 
(3.000DIA + .100) 


0.350 
(8.890) 


0.100Min 
(2.540Min) 


(6.350) 


2.150 
(54.61) 


4.550 
(115.57) 


: 0.170Max 
| (4.318Max) 


0.200 Min 


i 
a 0.050+ 0.0039 
(1.270£0.10) 


0.250 0.250 c/c 
“6.350 "(6350)" 2\2 0.039 +.002 
pA  MERRD 3|$ | (1.000 +.050) 
ol| a 


0.123 .005 


0.123+ 005 
(3.125+.125) 


0.010Max 
(3.1254 125) 


¥ (0.250 Max) 


0.079+ .004 0.079.004 ‘9.050 
(2.000 + .100) (2.000.100) (1.270) 
Detail B Detail C 


Detail A 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 16Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S16020AT 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 


KMM374S1620AT SDRAM DIMM 
16Mx72 SDRAM DIMM with ECC based on 16Mx4, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM374S1620AT is a 16M bit x 72 Synchronous « Performance range 

Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM374S1620AT consists of eighteen CMOS 16M x 4 bit with KMM374S1620AT-G8 125MHz (8ns) 
4banks Synchronous DRAMs in TSOP-II 400mil package and a KMM374S1620AT-GO 100MHz (10ns) 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- KMM374S1620AT-G2 83MHz (12ns) 


epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM374S1620AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle contro! with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, high 
performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V £0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB: Height(1,250mil), double sided component 


PIN NAMES 
Function cee 
AO ~A11 Address Input (multiplexed) 


Vss 
DQO 
DQ1 
DQ2 
DQ3 


DQ4 


No Connection 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. | 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 

CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. ‘ 


Row / column addresses are multiplexed on the same pins. 
ROSY Row address : RAO ~ RA11, column address : CAO ~ CA9 

Selects bank to be activated during row address latch time. 

Selects bank for read/write during column address latch time. 


Clock Enable 


Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS !ow. 
Enables row access & precharge. 

Balun Adorese Sirobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Enables write operation and row precharge. 


Write Enable Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


DQO0 ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
CBO ~7 Check bit Check bits for ECC. 
Power and ground for the input buffers and the core logic. 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 


CSO © 
DQMO ———f — 
DQM CS 
DQ0-— DQ0d DQ4 
DQ1c DAI yg | DAQ5= 
DQ2o— DQ2 DQ6 > 


AO ~ An, BAO & 1 °————_® SDRAM UO ~ U17 
RAS °——® SDRAM U0 ~ U17 
CAS °o————-® SDRAM U0 ~ U17 


WE °———— SDRAM U0 ~ U17 : ee 
CKEO o———_® SDRAMUO~U8 CKE1 ea lay SDRAM U9 ~ U17 


inG U0/U2/U5/U7 
10. WW U1/U3/U6/U8 
DQn o——./\\/\/ Every DQpin of SDRAM , 
. CLKO/1/2/3° Eas 
VoD < f ° ay wy U9/U11/U14/U16 
_L Two 0.1uF Capacitors To all SDRAMs Oo U10/U12/U15/U417 


‘7 per each SDRAM 
Vss © 
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KMM374S1620AT 7 NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


a a 


Short circuit current 
Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 


Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Vv 


Supatowvetage [ve [+f i | 
inpueatage arent | me | | - | | « | 3 _| 
foupstsslas arent | tm | * | - [8 |” |_| 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV = VIN S Vop + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV = VouT = Vpb 


CAPACITANCE (Ta = 25°, f= 1MHz) 


| Symbot | 
Input capacitance (Ao ~ A11, BAO ~ BA1 
input capacitance (RAS, CAS, WE) 

Input capacitance (CKEO ~ CKE1) 

Input capacitance (CLKO ~ CLK3) 


Input capacitance (CSO, CS2) 

Input capacitance (DQM0O ~ DQM) 

Data input/output capacitance (DQ0 ~ DQ63) 
Data input/output capacitance (CBO ~ CB7) 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70) 


Burst Length =1 
tRo 2 trc(min) 


unt | note 
Icc1 2,160 1,890 | 1,620 
lo. = 0 mA 
Precharge Standby Current CKE <ViL( Con tec = 15ns 


> > = 
icon CKE2 a CS=Vin(min), tec = 15ns 540 
Input signals are changed one time during 30ns 
mA 
> < 
Icc2NS CKE2VIH(min), CLK< Vit{(max), tcc = © 
Input signals are stable 
Active Standby Current CKE =ViL(max), toc = 15ns as a 
> > = 
IocaN CKE=ViH(min), CS= Vin(min), tec = 15ns 720 ai 
Input signals are changed one time during 30ns 
> < 
Icc3NS CKE 2 ViH(min), CLK <= ViL(max), tec = °° se 
Input signals are stable 


lol =OmA 
Page Burst 

Ices 2 Banks activated 
tecp = 2CLKs 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (voo = 3.3v+0. 


OC) 


Fouputioadconiton ————SSSCdSSCSC~*~“‘sR OG SSSCSC“‘irSCSC‘“‘*S*~*d 


9 3.3V qo Vtte1.4V 
2 12002 S 502 


VOH (DC) = 2.4V, lon = -2mA 


Output an ean ee, ” VoL (DC) = 0.4V, lo. = 2mA Puta 


8702 = eee 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (-C operating conditions unless otherwise noted) 


ym 


16 
RAS to CAS delay 2 
Row precharge time 2 


Row active time 


Row cycle time 


Col. address to col. address delay 
Number of valid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


; CAS latency=3 
CLK cycle time 
CAS latency=2 
CLK to valid 


Output data 
hold time 


CLK to output CAS latency= 
in Hi-Z CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ins, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
\f tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf}/2-1]ns should be added to the parameter. 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM374S1620AT- G8 (Unit : number of clock) 


ency 
100MHz (10.0ns) 
83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 


60MHz (16.7ns) 
50MHz (20.0ns) 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Self 
Refresh 


Bank Active & Row Addr. 


Read & Auto Precharge Disable Column 
Column Address Radines 
Auto Precharge Enable | oH | (Ao~As) 

Write & Auto Precharge Disable Pelli 
ress 

SelMMMAGAtESS Auto Precharge Enable | oH (Ao~Ae) 
Burst Stop 


Clock Suspend or 
Active Power Down 


Bank Selection 
Precharge 
All Banks 


Precharge Power Down Mode 


Ee eee oe Sd 
pe fx PEER AS x 
eae) | ie 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA1 are "Low’ at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low’ at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoijated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 
(133.350) 
0.118 5.014 R 0.079 
(127.350) (R 2.000) 
0.157+0.004 
[  (4,.000+0.100) 


1.250 


(17.780) 


£|e 
A18DIA+ 004 =\2 
(3.000DIA +.100) 8|¥ 
ON 
0.350 oa 
(8.890) 
4.550 
(115.57) 
0.170Max 
: (4.318Max) 
s\e 
=|5 
818 
o|2 
- 0.050 + 0.0039 
(1.270 £0.10) 
£(£ 
i 0.288 "76.350 =|= 0.039+ .002 
es 6299) 8|$ (1.000 +.050) 
Sia 
0.123+ .005 | 0.123+ .005 0.010Max 
| 3 {| (3.125+.125) (3.125+.125) econ Max) 
0.079.004 _ , |, 0.079+ .004 —4—1¢——0.050_ 
~ (2.000.100) | (2.000.100) (1.270) 
Detail A Detail B Detail C 


Tolerances :£.005(.13) unless otherwise specified 


The used device is 16Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S16030AT 


ea .. 
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KMM374S1603AT 


NEW JEDEC SDRAM MODULE 


KMM374S1603AT SDRAM DIMM 


16Mx72 SDRAM DIMM with ECC based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM374S1603AT is a 16M bit x 72 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM374S1603AT consists of sixteen CMOS 8M x 8 bit with 
2banks Synchronous DRAMs in TSOP-II 400mil package and a 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- 
epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM374S1603AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, high 
performance memory system applications. 


Pin Front | Pin Front! Pin Back 


Pin Front 


4 Vss 85 Vss 
2 DQO 86 DQ32 
3 DQi1 87 DQ33 
4 DQ2 88 DQ34 
5 DQ3 89 DQ35 
6 VDD 90 VoD 
7 DQ4 DQ36 
8 

g 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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ELECTRONICS 


PIN CONFIGURATIONS (Front Side / Back Side) 


FEATURE 


e 


° 


° 


Performance range 
Max Freq. (Speed) 


KMM374S1603AT-G8 125MHz (8ns) 
KMM374S1603AT-GO 400MHz (10ns) 
KMM374S1603AT-G2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB: Height(1,250mil), double sided component 


PIN NAMES 


PinName —_|Fun on 

Check bit (data-in / data-out) 
a a 

Power Supply (3.3V) | 


Power Supply (3.3V) 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Clock Enable 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


PSIMSUNGg . 
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FUNCTIONAL BLOCK DIAGRAM 
CS1 o 
C50 o 
pamo o——»_——] ie | 
DQM CS DQM CS DQM CS 
par =| bar Dass <—| Dat | Bat 
1 
Da2 Da2 UO pas4 —| Da2 us [| pao ut4 
DQ3 DQ3 DQ35 DQ3 I DQ3 
Da4 — DQ4 DQ36 © Da4 — Da4 
DQSs DQ5 pas? o—] DQ5 t—| DQ5 
Das -—j Das DQ38 Das —| pas 
DQ7 DQ7 DQ39 *—| DQ7 -— DQ7 
DaMt « DaMs. eg 
DQM CS DQM CS DQM CS 
Das Dao DQa40 Dao pao 
Dag Dat ve DQ41 Dat U6 = Dat U15 
Dai0=— pa2 Da42 DQ2 Da2 
Da11°—j DQ3 DQ43 DQ3 t— DQ3 
Dai2 Da4 DQ44-— Da4 -— Da4 
pats DQ5 DQ45 DQ5 I DQ5 
pat4 DQA6 Daas —| Da6 t— paé 
Daise— DQ7 DQ47 DQ7 1 Dar 
J a Ba 
Dam Ss | 
CBO o—| DQO DQM6 © a | a4 
eee pan. 702 Dam ts Dam Ss 
CB3 DQ3 DQ48 °—, DQO DQO 
CB4 « Da4 Da49°— pai Dat 
CB5 DQ5 Da50°—j; DQ2 U7 Da2 U16 
CBG Daé DA51°—} DQ3 DQ3 
CB7 “—| DQ7 Da52°— Da4 DQ4 
acm DQ53°— DAS DQ5 
CS3 © DQ54 Das pa6 
C52 o DQ55 DQ7 DQ7 
DQM2 o———+— at | 
DQM G&S DQM7 ni 
Pais os Bap DQM CS DQM CS 
eal Das6 °-— Dao i—; DQo 
DQ1s8 > DQ2 Us = Das7 -—| pai L— pat 
paig-— DaQ3 pass Da2 U8 I+ DQ? U17 
DQ20°—| DQ4 a pas59-—{ DaQ3 i} DaQ3 
Das — DQS Da6o-—{ Da4 IL— pa4 
Begs el pee = pa61°—j Das DQ5 
Da62°—; DAG —) Das 
DQM3 c- + {— DQ63 © DQ7 -1_baz 
DQM Cs 
DQ24o—} DQaD Dao 
Dpa25o—] pat iayey 
DQ26-—; DQ2 U4 Daz =U 
DQ27 -—| pa3 DQ3 
DQ28 Da4 DQ4 
pa20 -—| DQ5 DQ5 
DQ30 Da6 Da6 
DQ31 °-—} DQ7 DQ7 
AO ~ An, BAO <—® SDRAM U0 ~ U17 
RAS o——— SDRAM U0 ~ U17 Voo 
CAS o————_} SDRAM U0 ~ U17 J _ 
es <10KQ 
WE °————- SDRAM U0 ~ U17 <= PTS ee 
CKEO o———» SDRAMU0~U8 CKE1 ra ore SDRAM U9 ~ U17 ane Uo/U1/U3/U4 
102 U5/U6/U7/U8 
DQn o——,/\\/ Every DQpin of SDRAM CLKO/1/2/3 U11/U2 
U9/U10/U12/U13 
VDD o tT > VAVAN 
i Two 0.1uF Capacitors 102 U14/U15/U16/U17 


To all SORAMs 
er each SDRAM 
Vss © 1 ai e 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss 
Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70C) 


Output high voltage 
Output leakage current 
Note : 1. Vi (max) = 4.6V AC for pulse width <=10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width <10ns acceptable. 


3. Any input OV < VIN = Vop + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV= VouT = Vpp 


CAPACITANCE (ta=25C, f = 1MHz) 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 
Input capacitance (CLKO ~ CLK3) 


Input capacitance (CSO ~ CS3) 

Input capacitance (DQM0O ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
Data input/output capacitance (CBO ~ CB7) 


PSAMSUN ig . 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70) 


Operating Current 
(One Bank Active) 


|... sisi “40 
Burst Length =1 

Ioc1 tre = trRc(min) 1,395 | 1,260 | 1,080 
lo. =O mA 


| CKE = VIH(min), ee tcc = 15ns 
cc2N | input signals are changed one time during 30 
Precharge Standby Current nput signals are changed one time during 30ns 
in non power-down mode CKE=Vin(min), CLK< Vit(max), tec = © 
Icc2NS . 
Input signals are stable 


Active Standby Current Icc3P CKE <= Vit(max), tcc = 15ns 


d mA 


CKE=Vin(min), CS=Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) CKE = ViH(min), CLK= Vit(max), tec = © 


Icc3N 


Input signals are stable 


loL = 0 mA 1,800 | 1,485 | 1,305 
Operating Current ieea Page Burst 
(Burst Mode) 2 Banks activated 
tccp = 2CLKs 1,305 | 1,215 | 1,125 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70) 


[oupttetsondion ———SSSC‘SCSCSC~“~‘ 


> Vtt=1.4V 


50Q 
iain VoH (DC) = 2.4V, loH = -2mA Bie 
men * VoL (DC) = 0.4V, lo = 2mA Pe 
50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


d) 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise note 


Parameter : 8 ‘Symbol | 


Row active to row active delay 16 | ons | 
70 


ow active ime 
mer! 


F@Auoretesh | wes | 60 _| 
Col. address to col. address delay CLK 3 


Number of valid CAS latency=3 
euIpaL est CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trFc after self refresh exit. 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CLK cycle time 
CLK to valid CAS latency=3 
Cuiput delay CAS latency=2 


Output data CAS latency=3 
boldstine CAS latency=2 


CLK high pulse width tCH 


Input setup time 
Input hold time tSH 


CLK to output CAS latency=3 
WNEIGe CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th=1ns. 
If tr & tf is longer than ins, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM374S1603AT- G8 (Unit : number of clock) 


ee fons tains flrs 
taswieeow [a |e |e | a : 


foomierioomy | a | 7 | s | 2 | 2 : 
Psowecaom [2 fe Pe Pe 


fee 
Teemeriame) | 3 [7 fs | 2 [2 [a ) + [+>] 


ee 
[rewie 120m) | 9 _| 
[sows 150m) | 2 | 
[sowie 167m) | 2 _| 
[sowie aon) | 2 | 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


2 


Mode Register Set OP CODE 1 
Auto Refresh 
Refresh Self 
Refresh : 
Row Address 
Address 
H (Ao~As) 


Write & Auto Precharge Disable 4 
SRINM I AgALees Auto Precharge Enable 
Burst Stop 


Bank Selection 
Precharge H 


Clock Suspend or 
Active Power Down 


BN 


J wi Ww w 
an 


xX 
y 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A12, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 
Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4, BAo: Bank select address. 
If "Low" at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A1o/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


P Samsung I 
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KMM374S1603AT | NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


5.250 


— (133.350) 0.054 _ | 
5.014 (1.372) | | R 0.079 


0.118 : 
(3.000) (127.350) (R 2.000) 
Peeks meteie) SRS BS) Bese 0.157+ 0.004 
no aon (4.000+ 0.100) 
re cs 
- T7] o|e 
ale 
a ae J S|s 
CP UTE TTT TTT (MTT RTT TTT © oe 
A} “TMB “Keo cl/€ 
A18DIA+.004 s/s 
0.250 0.250 |S 
+ o|\t 
(3.000DIA + .100) (6.350) (6.350) =| 
0.350 | ol = ee 2.150 
(8.890) 450 (36.830) (54.61) 
11.430 
E ) 4.550 
(115.57) 
0.170Max 
| (4.318Max) 
£le 
=\5 
8/8 
O18 
‘ 0.050 +0.0039 
(1.270 0.10) 
0.250 0.250 s/f 
i <—__———__ > 2\|= __0.039+,.002 _ 
(6.350) _ (6.350) 8 $ “(1.000 = .050) 
I o\a 
0.123+ 005 | 0.123+ .005 (scott 010Max 
| (3.125+.125) [| (3.125+.125) £ (0.250 Max) 
0.079+ .004 , |, _0.079+ .004 Sr PS cc 
(2.000 + .100) | (2.000 +.100) (1.270) 
Detail B Detail C 


Detail A 


Tolerances :+ .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8020AT 


ELECTRONICS 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 


KMM374S1623AT SDRAM DIMM 
16Mx72 SDRAM DIMM with ECC based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM374S1623AT is a 16M bit x 72 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM374S1623AT consists of sixteen CMOS 8M x 8 bit with KMM374S1623AT-G8 125MHz (8ns) 
4banks Synchronous DRAMs in TSOP-II 400mil package and a KMM374S1623AT-GO 100MHz (10ns) 
1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass- KMM374S1623AT-G2 83MHz (12ns) 


epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM374S1623AT is a Dual In-line Memory Module and is 
intended for mounting into 168-pin edge connector sockets. 
Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, high 
performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
e LVTTL compatible inputs and outputs 

« Single 3.3V+£0.3V power supply 

« WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & !nterleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

« PCB: Height(1,250mil), double sided component 


eo 


eo 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 


Pin Front | Pin Front | Pin Front 


PinName|Function = 
AO ~ A11 Address Input multiplexed) 
BAO ~ BA1 Select Bank 


Vss 
DAO 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Column Address Strobe 
Write Enable 


Power Supply (3.3V) 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 


PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample ail inputs. 


— . Disables or enables device operation by masking or enabling all inputs except 
Chip Seles CLK, CKE and DQM. 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Che Clock Enable Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 
Row / column addresses are multiplexed on the same pins. 
Para! Row address : RAO ~ RA11, column address : CAO ~ CA8& 
Selects bank to be activated during row address latch time. 
Bes aa man eced. nadie Selects bank for read/write during column address latch time. 
RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
= Latches column addresses on the positive going edge of the CLK with CAS low. 
COMM AOMIess oH One Enables column access. 
Fy al ; Enables write operation and row precharge. 
a Latches data in starting from CAS, WE active. 
u Makes data output Hi-Z, tsHz after the colck and masks the output. 
Deere. Data ippuroutpan Mask Blocks data input when DQM active. (Byte masking) 
DQO ~ 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 


CBO ~7 Check bit Check bits for ECC. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 
C51 .-_ 

CSO « 

DQM0 o 


DQ6 
D 


AO ~ An, BAO & 10 SDRAM U0 ~.U17 en 
RAS o———-> SDRAM U0 ~ U17 bed oe fo mt aot eee 
CAS oO SDRAM U0 ~ U17 i SS amen - 
We °———- SDRAM U0 ~ U17 ne L a ane Ais oF . 
CKEO o———® SDRAMUO~U8 CKE1 ae ee SDRAMU9~U17 us Yo/U1/U3/U4 
ie U5/U6/U7/U8 
DQn o——.,/\\/—- Every DQpin of SDRAM CLKO/1/2/3 . U11/02 


VDD o- —__}> 
; ie Two 0.1uF Capacitors 


| | per each SDRAM 
Vss © 
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ww—t U9/U10/U12/U13 
10 £2 U14/U15/U16/U17 


To all SDRAMs 


KMM374S1623AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~46 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 


Functional operation should be restricted to recommended operating condition. ' 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


Short circuit current 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70°C) 


ae es a 
es ea 


ae a Max : : - a 
3.6 
0.4 

10 


OH 


Note : 1. VIH (max) = 4.6V AC for pulse width <=10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN = Vbp + 0.3V, all other pins are not under test = OV 
4. Doutis disabled, OV= Vout = Vop 


CAPACITANCE (Ta= 25°, f = 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA1 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 
Input capacitance (CLKO ~ CLK3) 


Input capacitance (CSO ~ CS3) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
Data input/output capacitance (CBO ~ CB7) 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


5 : Z — . TT x SSeS re = = a Version <= oe 
| Symbol | : os | Lt “Note. 
Burst Length =1 
Iec1 tre = tRc(min) 1,395 | 1,260 | 1,080 | mA 1 
loL=OmA 
Precharge Standby Current CKE = ViL(max), tec = 15ns a 
in power-down mode CKE & CLK ViL(max), tec = © 36 
CKE = ViH(min), CS = ViH(min), tec = 15ns 
Input signals are changed one time during 30ns =n 
mA 
> j < = 
IccoNS CKE = VIH(min), CLK<=ViL(max), tcc = °° ; 360 
Input signals are stable 
Active Standby Current CKE < Vit(max), tec = 15ns a aa 
2 i CS= j = 
inant CKE = VIH(min), CS = ViH(min), tec 15ns 720 ‘ak 
Input signals are changed one time during 30ns 
loc3NS CKE = Vin(min), CLK= ViL(max), tec = 9° 450 ok 
Input signals are stable 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current Page Burst mA 
Banks activated 
nas ico actke 


Refresh Current tRc = tRc(min) 3,240 
Self Refresh Current Iccé CKE<0.2V 27 | mA | 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


a” a 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 


AC OPERATING TEST CONDITIONS (von = 3.3V£0.3V, Ta =0 to 70) 


AC Input levels (ViH/VIL) 2.4/0.4 


tr/th=1/1 


See Fig. 2 


© Vtt=1.4V 
= 50Q 
‘ VoH (DC) = 2.4V, loH = -2mA Cuts 
> 
Output Vou (DC) = 0.4V, lou = 2mA aM 
50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


Symbol + 


tRAS(min) 


; @Operation 70 
Row cycle time 
@Auto refresh 
Last data in to new col. address delay 


Last data in to row precharge 


Last data in to burst stop 
Col. address to col. address delay 


Number of vali CAS latency=3 
output data CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
PSimsuN ig = 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


Partai 


CLK cycle time 
CLK to valid CAS latency=3 
Output delay CAS latency=2 


Output data CAS latency=3 
hold time CAS latency=2 
CLK high pulse width 


: 
CLK to output 


in Hi-Z CAS latency=2 


CLK low pulse width 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th=1ns. 
If tr & tf is longer than ins, transient time compensation should be considered, 
i.e., [(tr + tf}/2-1]ns should be added to the parameter. 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM374S1623AT- G8 (Unit : number of clock) 


a : 
Zz 


100MHz (10.0ns) 
83MHz (12.0ns) 
75MHz (13.0ns) 

) 


66MHz (15.0ns 


60MHz (16.7ns) 


KMM374S1623AT- G2 (Unit : number of clock) 
juen 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 
50MHz (20.0ns) 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Mode Register Set | H | OP CODE 4,2 


Refresh Self 

coal EE THERE eee 

! fee 

Read & coun | 4 | 
Column Address (Ao~As) 


Write & Auto Precharge Disable 4 coum 
ress 
Column Ancies Auto Precharge Enable (Ao~As) 


Burst Stop 


Bank Selection 
Precharge 
All Banks 


Clock Suspend or 
Active Power Down 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA’ are "Low’ at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BAt1is "High" at read, write, row active and precharge, bank B is seijected. 
If both BAo is "High" and BA‘ is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA? are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BAt is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : inches (millimeters) 


5.250 


(133.350) 


5.014 
(127.350) 


R 0.079 
(R 2.000) 


0.157+ 0.004 
(4.000 + 0.100) 


(1.372) 


0:118 


1.250 


(17.780) 


A18DIA + .004 
(3.000DIA = .100) 


0.100Min 
(2.540Min) 


(115.57) 


0.170Max 
(4.318Max) 


0.200 Min 
(5.08 Min) 


0.050 +0.0039 
(1.270+0.10) 


c|e 
F 0.280 Saree =|5 0.039 + 002 
a ha a) ae 8/$ i (1.000 + .050) 
ola | 


| . 
0.123+ .005 | 0.123+.005 Astonia 
(3.125+.125) [| | [| (3.125+.125) | (0.250 Max) 

0.079+ .004 | 0.079+.004 ‘| _0.050 

(2,000 =.100) (1.270) 


(2.000 + .100) | (2.000.100) 
Detail C 


Detail A Detail B 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8030AT 
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KMM466S104BT 


NEW JEDEC SDRAM MODULE 


KMM466S104BT SDRAM SODIMM 


1Mx64 SDRAM SODIMM based on 1Mx16, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S104BT is a 1M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S104BT consists of four CMOS 1M x 16 bit Synchro- 
nous DRAMs in TSOP-II 400mil package and a 1K or 2K 
EEPROM in 8-pin TSSOP package on a 144-pin glass-epoxy 
substrate. Three 0.1uF decoupling capacitors are mounted on 
the printed circuit board in parellel for each SDRAM. The 
KMM466S104BT is a Small Outline Dual In-line Memory Mod- 
ule and is intended for mounting into 144-pin edge connector 
sockets. 

Synchronous design allows precise cycle control with the use 
of system clock. I/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable /aten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 


Back | Pin Front|Pin Back 


Front | Pin 


2 Vss | 51 DQ14/]52 DQ46 
4  DQ32 | 53 DQ15| 54 DQ47 
6 0Q33/55 Vss |56 Vss 
8 DQ34}57 NC | 58 NC 
10 DQ35 | 59 NC 60 NC 

11. Vbpd |} 12 Vpb 

13 DQ4 |] 14 DQ36 Voltage Key 

15 DQ5 | 16 DQ37 

17 DQ6/] 18 DQ38 

19 DQ7 |} 20 DQ39 

21 Vss | 22 ~~ #42™Vss 

23 DQMO| 24 DQM4 

25 DQM1| 26 DQM5 

27 Vood | 28 4Vop 

29 AQ 30 A3 

31 Al 32 A4 


AS 


FEATURE 


e 


° 


e 


Performance range 

Max Freq. (Speed) 
125MHz (8ns) 
100MHz (10ns) 
83MHz (12ns) 


KMM466S104BT-F8 
KMM466S104BT-FO 
KMM466S104BT-F2 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB: Height(1,000mil), double sided component 


PIN debate 


Pin Name - Function 


exo eaeasamk 
CSO Chip Select Input 
[RAS | RowAddress Storbe | 
POR od 
fi: =a 


[paxa=7 oo 
Von | Power Supply (3.3v)___| 
[vss [Ground = 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S104BT 


NEW JEDEC SDRAM MODULE 


PIN CONFIGURATION DESCRIPTION 


System Clock 


CS Chip Select 


.| Bank Select Address 
Row Address Strobe 


Column Address Strobe 


Active on the positive going edge to sample all inputs 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
Row address : RAO ~ RA10, column address : CAO ~ CA7 


Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 


Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


Latches column addresses on the positive going edge of the CLK with CAS low 
Enables column access. 


Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


a” 
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KMM466S104BT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


cso 


DQMO 
LDQM CS LDQM CS 
DQO0° DQO Dao 
aley Dat pai 
DQ2 DQ2 UO DQ2 U2 
DQ3 DQ3 DQ3 
DQ4o—| D4 DaQ4 
DQ5 DQ5 DQS5 
DQ6°— DQG DAa6 
DQ7 « DQ7 DQ7 
DQM1 *—— UDQM UDQM 
DQ8 -— DQs Das 
DQ9«— DAY DQ9 
DQ10 DQ10 
patt 
DQ12 
DQ13 
DQ14 


DQ15 


LDQM CS 


Da4s -—} Dao 
pa49 -— Dat 
Das0°— DA2_—s yg 
DAs1°— DQ3 
DQ52 -—| Da4 
DQ53 o—| DQ5 
Das4 -—| DAE 
DQ55 -—| DQ7 


DQM7 *>——7 UDQM 


DQ56 >—| DQ8 
DQ57 >—| DQ9 
DQ58 >—; DQ10 
DQ59 >—| DQ11 
DQ60 e-— DQ12 


AO ~ An, BAO o> _ SDRAM U0 ~ U3 
RAS © _ SDRAM U0 ~ U3 

CAS °o———_® _ SDRAM U0 ~ U3 

WE °——__-~+® SDRAM U0 ~ U3 

CKEO o—————_® SDRAM U0 ~ U3 


CLKO ¢ 


102 U3 


CLK1 o—/ 
ss rg an 
Three 0.1uF Capacitors 10pF 
per each SDRAM To all SDRAMs 
ss rae (Wo ey he eae A 
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KMM466S104BT | NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


~~ VIN, Vout — -1.0~46 
: 
Poverasspaton SiC 
ES 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
( 


Note : 1. ViIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN = VpD+ 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV= Vout <= Vopb 


CAPACITANCE (ta =25C, f = 1MHz) 


Input capacitance (Ao ~ A10/AP, BAQ) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 

Input capacitance (CLKO) 


Input capacitance (CSO) 
Input capacitance (DQM0 ~ DQM7) 
Data input/output capacitance (DQ0 ~ DQ63) 
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KMM466S104BT | ~ NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


es lla losis operating condition unless otherwise noted, Ta = 0 to 70 w) 


‘Version 


Burst Length =1 
tre =trc(min) 
fol. =OmA 


Precharge Standby Current CKE = ViL(max), tec = 15ns 
in power-down mode lcc2PS_ | CKE & CLK<Vit(max), tec = 2 


Gea CKE=Vix(min), CS=Vin(min), tec = 15ns 
Input signals are changed one time during 30ns 
eons i 


Operating Current 
(One Bank Active) 


Precharge Standby Current 
in non power-down mode 


CKE = ViH(min), CLKS ViL(max), tec = °° 


Input signals are stable 


Icc3P CKE <= ViIL(max), tec = 15ns 2m 
(a ae ie 


CKE & CLKS ViL(max), tec = © 
CKE=Vix(min), CS= Vin(min), tcc = 15ns 
Input signals are changed one time during 30ns “ me 
> i < = 
Ico3NS CKE = Vik(min), CLK ViL(max), tec = © an 
Input signals are stable 


| @ Different Row mA 1 
440 | 380 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Active Standby Current 
in power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current oe 
loc4 Page Burst 
(Burst Mode) me 
tccp = 2CLKs 
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KMM466S104BT NEW JEDEC SDRAM MODULE 


AC OPERATING TEST CONDITIONS (vob = 3.3V+0.3V, Ta =0 to 70%) 


Tipit) Tw 
nputnnanenenentotenirs [ta 
Tinpitieeandianine de de 
Cr 
Fouputeedcenion —YSSSCSCi 


3.3V o Vit=1.4V 


1200 22 502 
Guisibes sagen ee > VoH (DC) = 2.4V, lon = -2mA Output oS: 
nee Vot (DC) = 0.4V, lo. = 2mA ta 
8702 SOpF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay 
RAS to GAS delay 
Row precharge time 


Row active time | tRASininy 
tRAS(max) 
Row cycle time a 


CAS latency=3 » 

Number of valid 
output data CAS latency=2 
-CAS latency=1 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
"and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 


PSA SUNG pans 
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KMM466S104BT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CLK cycle time tec 1000 


| ne a a eae ee 
ee wc 
CAS latency=1 
midane: ton 


CLK to output in Low-Z 


CAS latency=3 

CLK to output 7s 

in Hi-Z CAS latency=2 tsHz 
CAS latency=1 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf\/2-1]ns should be added to the parameter. 


an . 
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KMM466S104BT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S104BT- F8 (Unit : number of clock) 


) 


66MHz (15.0ns 


Unit : number of clock 


Freq 


KMM466S104BT- F2 (Unit : number of clock) 


83MHz (12.0ns) 
75MHz (13.0ns 


) 
66MHz (15.0ns) 
60MHz (16.7ns) 
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KMM466S104BT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh 
Ent 
Refresh Self y 
Refresh Exit 


Bank Active & Row Addr. 


‘Read & Auto Precharge Disable 
Column Address 


Ext nnes srasemense | 
knee acre | 


3 


Tw Rewndaere [|_| 


r- 
ET 


Auto Precharge Enable 


Write & 
Column Address 


Auto Precharge Disable 
Auto Precharge Enable 
Burst Stop 


Bank Selection 
Precharge 
Both Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


x< 


Ee AE) 


No Operation Command 


Note : 1. OP Code : Operand Code 

Ao ~ A1o/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 

3; Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. , 
If "Low' at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


exp” “7 
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(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


KMM466S104BT 


~NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


2.66 


2.50 


Units : Inches (millimeters) 


_2-R 0.076 Min 
(2.00 Min) 


cle 
0.150 Max_ Sis 0.024+ 0.001 
(3.81 Max) Oo} (0.60 + 0.05) 
£|e 3| a 
|= 0.16 +0,0039 
{=} 
N18 (4.00£0.10) 0.01 Max 
3/2 ¥ (0.25 Max) 
0.06+ 0.0039 ' ' 9.03 TYP 
Ee 
0.04+0.0039 | (1,500.1) (0.80 TYP) 
(1.00 £0.10) 
Detail Z Detail Y 
Tolerances :+ .005(.13) unless otherwise specified 
The used device is 1Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S1020BT 
504 
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KMM466S 203BT 


NEW JEDEC SDRAM MODULE 


KMM466S203BT SDRAM SODIMM 


2Mx64 SDRAM SODIMM based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S203BT is a 2M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S203BT consists of eight CMOS 2M x 8 bit Synchro- 
nous DRAMs in TSOP-II 400mil package and a 1K or 2K 
EEPROM in 8-pin TSSOP package on a 144-pin glass-epoxy 
substrate. Two 0.1uF decoupling capacitors are mounted on 
the printed circuit board in parellel for each SDRAM. The 
KMM466S203BT is a Small Outline Dual In-line Memory Mod- 
ule and is intended for mounting into 144-pin edge connector 
sockets. 

Synchronous design allows precise cycle contro! with the use 
of system clock. {/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable laten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


FEATURE 


Performance range 


Max Freq. (Speed) 
125MHz (8ns) 
100MHz (10ns) 
83MHz (12ns) 


KMM466S203BT-F8 
KMM466S203BT-FO 
KMM466S203BT-F2 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V£0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock , 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front |Pin Back | Pin Front 


51 DQ14 
53 DQ15 
55 Vss 
57 NC 
59 


Voltage Key 


Select Bank 
DQO0 ~DQ63_ | Data Input / Output 
CLKO ~ CLK1 | Clock Input 


Clock Enable Input 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S8 203BT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. | 


== ; Disables or enables device operation by masking or enabling all inputs except 
Che Seer CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable 


CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 


. Row / column addresses are multiplexed on the same pins. 
DOE EE Row address : RAO ~ RA10, column address : CAO ~ CA8 


Selects bank to be activated during row address latch time. 
Bank Solect Address Selects bank for read/write during column address latch time. 
RAS Row: Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
CAS Colomin Address Sirobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
SE : Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active. 
: Makes data output Hi-Z, tsHz after the colck and masks the output. 
DQMO ~7 Data Input/Output Mask Blocks data input when DQM active. (Byte masking) 
Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


PSnmsunag . 
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KMM4668 203BT ~NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


€50.°— 
DQMO 


a 


CS 


Dam CS 


DQ0°— DQO 
DQ1 DQ1 
DQ2° DQ2 uO 


DQ3 « DQ3 
DQ4°—| DQ4 
DQ5°— DQ5 
DQ6 e-—| DQ6 
DQ7 DQ7 


DQ25 -— DQg 

DQ26 -— DQ10 U3 
DQ27 -— DQ11 

DQ28 e— DQ12 

DQ29 -— DQ13 

DQ30 »>— DQ14 

DQ31 e— DQ15 


AO ~ An, BAO © _ SDRAM U0 ~ U7 
RAS o—————-®» SDRAM U0 ~ U7 

CAS o—————_® SDRAM U0 ~ U7 

WE °-————_ SDRAM U0 ~ U7 

CKEO o———--® SDRAM U0 ~ U7 


U0/U4 
U1/U5 


i U2/U6 
102 U3/U7 


CLKO/1 


VDD © 
ne oe Two 0.1uF Capacitors 


Guat = per each SDRAM 
ss 


ea ms 
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To all SDRAMs 


KMM466S 203BT __NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss ~ -1.0~46 


ee 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA=0 to 70C) 


Input high votlage 


Input low voltage 


Output high voltage 


Output leakage current 


Note : 1. Vin (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV < VIN = VoD + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV= Vout = Vop 


CAPACITANCE (Ta = 25C, f = 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQO0 ~ DQ63) 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70°C) 


Burst Length =1 
tRc = trc(min) 
lo. =O mA 


Operating Current 
(One Bank Active) 


Precharge Standby Current — 
CKE2= Vi(min), CS= Vin(min), tec = 15ns 
Icc2N | input signal hanged one time during 30 
Precharge Standby Current nput signals are changed one time during 30ns = 
in non power-down mode CKE=Vin(min), CLK< ViL(max), toc = © 
Icc2NS : 
Input signals are stable 


loc 


CKE=ViH(min), CS=Vin(min), tec = 15ns 


Icc3N 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Input signals are changed one time during 30ns 


CKE= VIH(min), CLK < ViL(max), tec = © 
Input signals are stable 10 mA 


@ Same Row aS | 640 | 600 | mA 1 


me fie [am 
@ Different Row | 2 | 4,160 | 1,040 | 880 |. m a a 
[1a [oo | 7a | 
eee 


Refresh Current - tRce=tre(min) mA 2 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Operating Current 
(Burst Made) 


a” ” 
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AC OPERATING TEST CONDITIONS (vob = 3.3V+0.3V, Ta=0to 70%) 


nputi levels (Vih/Vil) 2.4/0.4 a 
Input rise and fall time tr/tf=1/1 a 


Output timing measurement reference level a as | ae 
Output load condition See Fig. 2 


3.3V o Vit=1.4V 


12002 502 
Siitaut e+ — gh Vou (DC) = 2.4V, low = -2mA Ouisako EE 
vas VoL (DC) = 0.4V, lo. = 2mA put OES ee: 
8702 SOpF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 
OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay 
RAS to CAS delay 
Row precharge time 


Row cycle time 
@Auto refresh 


Last data in to new col. address delay — 


Cc 

Number of valid 

output data CAS latency=2 
CAS latency=1 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CAS latency=3 


CLK cycle time CAS latency=2 
CAS latency=1 


aS 
i>) 


13 1000 15 


S 


NO | wl] ow 


w 


CAS latency=3 
CAS latency=2 tsac 
CAS latency=1 


CLK to valid 
output delay 


nN 
aS 


ae restr] 
[ciktigh pase wan |e 
[cikiowpusewan sds 
Input setup time | ts | 
iis 
feuktwoutputinionz «|__| 


CAS latency=3 

CLK to output 

in Hi-Z : CAS latency=2 tSHZ 
CAS latency=1 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=ins. 
If tr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


= 


N _ 


a 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 
KMM466S203BT- F8 


(Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 


83MHz (12.0ns) 
66MHz (15.0ns) 


~ 100MHz (10.0ns) 
83MHz (12.0ns) 
75MHz (13.0ns 


) 
66MHz (15.0ns) 
60MHz (16.7ns) 


KMM466S8203BT- F2 (Unit : number of clock) 


75MHz (13.0ns) 


83MHz (12.0ns) 
66MHz (15.0ns) 


60MHz (16.7ns) 
50MHz (20.0ns) 


PSimsuNig ” 
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SIMPLIFIED TRUTH TABLE 


Register Mode Register Set 
Auto Refresh 
H 


Refresh Self 
Refresh 


xX 


x Xx 
x [epee [ax [vy Rowaasess | 
iaiines 
Auto Precharge Enable (Ao~As) | 4 5 


Auto Precharge Disable Column 
z H Address ea 


Auto Precharge Enable (ao~As) | 4,5 


Clock Suspend or 
Active Power Down 


No Operation Command 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A1o/AP, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 
If "Low’ at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


ELECTRONICS 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2.66 J 
(67.60) 
(63.60) 2-R 0.078 Min 
(2.00 Min) 
cle 
0.150 Max s|5 0.024+0.001 
(3.81 Max) 2} 9 (0.60 + 0.05) 
£\e ola 
= Ss 0.16£0.0039 
N & (4.00£0.10) 0.01 Max 
0/2 ¥ (0.25 Max) 
t 
_ [0.064 0.0039 ki le 0.03 TYP 
bat o'o0s6 |  (4.50+0.1) (0.80 TYP) 
(1.00 £0.10) ; : 
Detail Z Detail Y 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 


 .. 
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KMM466S204BT SDRAM SODIMM 
2Mx64 SDRAM SODIMM based on 1Mx16, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM466S8204BT is a 2M bit x 64 Synchronous « Performance range 

Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM466S204BT consists of eight CMOS 1M x 16 bit Synchro- KMM466S204BT-F8 125MHz (8ns) 
nous DRAMs in TSOP-II 400mil package and a 1K or 2K KMM466S204BT-F0 100MHz (10ns) 
EEPROM in 8-pin TSSOP package on a 144-pin glass-epoxy KMM466S204BT-F2 83MHz (12ns) 


substrate. Two 0.1uF decoupling capacitors are mounted on 
the printed circuit board in parellel for each SDRAM. The 
KMM466S204BT is a Small Outline Dual In-line Memory Mod- 
ule and is intended for mounting into 144-pin edge connector 
sockets. 

Synchronous design allows precise cycle control with the use 
of system clock. I/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable laten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,050mil), double sided component 


o 


e 


° 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 
Pin Front |Pin Back | Pin Front i i , : 


Clock Enable Input 
Row Address Storbe 


Vss 51 DQ14 
DQ32 | 53 DQ15 
DQ33 | 55 Vss 
DQ34 }57 NC 
DQ35 | 59 

VDD 
DaQ36 Voltage Key 
DQ37 
DQ38 
DQ39 
Vss 
DQM4 


DQMS 
Vopb 
A3 
A4 
AS 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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PIN CONFIGURATION DESCRIPTION 


Active on the positive going edge to sample all inputs 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
Row address : RAO ~ RA10, column address : CAO ~ CA7 


Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

Goliinnadldresesivebe Latches column addresses on the positive going edge of the CLK with CAS low 
Enables column access. 


Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. . 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


Power and ground for the input buffers and the core logic 


Data inputs/outputs are multiplexed on the same pins. 
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FUNCTIONAL BLOCK DIAGRAM 
CS1 o— 


CSO 
DQM0 = = DQM4 
LDQM CS LDQM CS LDQM CS LDaM CS 
DAO DAN Dao DQ32 « Dao Dao 
Dai — Dai Dat DQ33 Dal DAa1 
DQ2 ° DQ2 UO DQ2 U4 DQ34 DQ2 U2 DQ2 U6 
DQ3 >—{ DQ3 DQ3 DQ35 DQ3 DA3 
DA4>— DaAa4 DQ36 DQ4 Da4 
DQ5°— DAS DQ37 DQ5 Das 
DQ6 >— DAG DQ38 DQ6 DA6 
DQ7 DQ7 Da39 DQ7 DQ7 
DQM1 ° UDQM DQM5 UDQM UDQM 
DQ8 pas Da40 Das Das 
Dag Dag Dad41 Dag Dag 
DQ10 «| Da10 DQ42 DQ10 DQ10 
DQ11c—4 DQ11 DQ43 DQ11 Dpat1 
DQ12-— DQ12 Da44 Da12 Da12 
DQ13 o DQ13 DQ45 DQ13 DQ13 
Dat4 pai4 Da46 Da14 Da14 
DQ15°—4 DaQi15 Da15 Da15 
DQM2 ° I 
LDQM 
Da16 >— DAO 
DQ17 ° Dat 
DQ18 Da2 
Da1i9 = DA3 
DQ20°-7 DA4 
DQ21 DQ5 
DQ22 pas 
DQ23 DQ7 
DQM3 °-— UDQM 
DQ24 -—| Das 
DQ25 -—| Dag 
DQ26 — 
DQ27 
DQ28 
DQ29 
DQ30 
DQ31 


AO ~ An, BAQ o—_® _ SDRAM U0 ~ U7 
RAS © SDRAM U0 ~ U7 

CAS °————— SDRAM U0 ~ U7 

WE o—————-® SDRAM U0 ~ U7 

CKEO o—————- SDRAM U0 ~ U3 


CKE1 «——_—_—__» SDRAM U4 ~ U7 ce U2/U3 


Vpb o-— oneal es 
ng J Two 0.1uF Capacitors 


ee By per each SDRAM 
ss © 


am i 
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ABSOLUTE MAXIMUM RATINGS | 


7 a ee mS Symbol : a - - a 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA=0 to 70) 


Output leakage current 


Note : 1. Vin (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN = VpD + 0.3V, all other pins are not under test = OV 
4. Doutis disabled, OV< VouT <= Vpp 


CAPACITANCE (1a= 25, f= 1MHz) 


Input capacitance (Ao ~ A10/AP, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 
Input capacitance (CLKO ~ CLK1) 


Input capacitance (CSO ~ CS1) 
Input capacitance (DQM0 ~ DQM7) 
Data input/output capacitance (DQ0 ~ DQ63) 


PSimsuN ig . 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


| cas 
| Latency | ig | 


| Parameter | Symbol | —==—Test Conlon 


Burst Length =1 
tRce=trRc(min) 
lol. =O mA 


Precharge Standby Current CKE = Vit(max), tec = 15ns 
in power-down mode CKE & CLK ViL(max), tec = © 


CKE=Vin(min), CS= Vix(min), tec = 15ns 
Input signals are changed one time during 30ns 


Operating Current 
(One Bank Active) 


Precharge Standby Current 


IDSOR. ReMel-aewsn mniode CKE= VIH(min), CLK< ViL(max), tec = 2° 
Input signals are stable 


Active Standby Current CKE < ViL(max), tec = 15ns 
HY Power Gown: mode CKE & CLK ViL(max), toc = © 


CKE= Vir(min), CS=Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 
in non power-down made 
(One Bank Active) 


lol. =OmA 
Page Burst 
tccp = 2CLKs 


Operating Current _ 
(Burst Mode) 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


ea on 
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AC OPERATING TEST CONDITIONS (vob = 3.3v+0.3V, Ta = 0 to 70C) 


[oupitiondconiion ———SSCdYSSSCS*~C~‘ RCPS 


3.3V o Vtt=1.4V 
1200 2 sh 
Glitoat og oe , VOH(DC)=2.4V, loH=-2mA 
a Vot (DC) = 0.4V, lo. = 2mA utput ( i 
8702 SOpF . 50pF 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER 


(AC operating conditions unless otherwise noted) 


Row active to row active delay tRRD(min) 


RAS to GAS delay 
Row precharge time 


| 
Row active time 
Row cycle time 
@Auto refresh 
Last data in to new col. address delay 
Last data in to row precharge 
Last data in to burst stop 
Col. address to col. address delay 
CAS latency=3 
Number of valid 
output data CAS latency=2 
CAS latency=1 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4, In case of row precharge interrupt, auto precharge and read burst stop. 
5, Anew command may be given trFc after self refresh exit. 


PSnms unig . 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


12 


_ Parame & 
CAS latency=3 
CLK cycle time CAS latency=2 
CAS latency= 
CAS latency=3 
CLK to valid 
output delay CAS latency=2 
=2 


1 
4 
1 


NO 
pS 


CAS latency= 
CAS latency=3 
Output data 
hold time CAS latency toH 


CAS latency= 
CLK high pulse width 
t 


CH 
Input setup time 
CAS latency=3 


CLK to output : 
in Hiez CAS latency=2 tSHZ a Se 


Note : 1, Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & t=1ns. 
If tr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KMM466S204BT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S204BT- F8 (Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 
-Ons) 


83MHz (12.0ns 
75MHz (13.0ns) 


66MHz (15.0ns) 


o 


83MHZz (12.0ns 


75MHz (13.0ns 


) 
) 
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SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh 


x 


3 
x 


Entry 


- B 


Refresh Self 
Refresh Exit 


Bank Active & Row Addr. H 


Column Address H 
it 
Column Address H 


Burst Stop H 


Bank Selection 
Precharge 
Both Banks 


Clock Suspend or fete 
Active Power Down 


Precharge Power Down Mode 


a 


H 
H 
L 
H 
re 
H 


i 
= 


| 


ee 
Al 
BE 
Be 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A10/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 
If "Low’ at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


PSAmsuNg i 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2.66 
(67.60) 


2.50 
(63.60) 
- 2-R 0.078 Min 
E (2.00 Min) 


0.16+ 0.039 


£|£ 
0.150 Max =|5 0.024+ 0.001 
(3.81 Max) oO} (0.60 + 0.05) 
£l|e Sia 
Pe = 0.16 +0.0039 
ag (4.00+0.10) 0.01 Max 
30} 2 1 (0.25 Max) 
_ |. 0.06+0,0039 ‘1. 0.03 TYP 
—>} 
0.04+0,0039 ee (O:80'TYE) 
(1.00 £0.10) 
Detail Z Detail Y 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 1Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S1020BT 
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NEW JEDEC SDRAM MODULE 


KMM466S404AT SDRAM SODIMM 


4Mx64 SDRAM SODIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S404AT is a 4M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S404AT consists of four CMOS 4M x 16 bit with 
2banks Synchronous DRAMs in TSOP-I! 400mil package and 
a 1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 
glass-epoxy substrate. Three 0.1uF decoupling capacitors are 
mounted on the printed circuit board in parellel for each 
SDRAM. The KMM466S404AT is a Small Outline Dual in-line 
Memory Module and is intended for mounting into 144-pin 
edge connector sockets. 

Synchronous design allows precise cycle control with the use 
of system clock. I/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable laten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 


Front | Pin Pin Front 


51 DQ14 
53 DQ15 
55 Vss 
57 NC 
59 NC 


Voltage Key 


FEATURE 


° 


° 


Performance range 

Max Freq. (Speed) 
125MHz (8ns) 
100MHz (10ns) 
83MHz (12ns) 


KMM466S404AT-F8 
KMM466S404AT-FO 
KMM466S404AT-F2 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,000mil), double sided component 


PIN dual 


el 
veo | Power Supply (3.3v)_ 
Vss_ {Ground 
DU Don’ tuse 
[NC | NoConnection 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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PIN CONFIGURATION DESCRIPTION 


Masks system colck to freeze operation from the next clock cycle. 
Clock Enable CKE should be enabled at least one cycle prior to new command. 
CKE should be enabled 1CLK+tss prior to valid command. 
Row / column addresses are multiplexed on the same pins 
Po ele Row address : RAO ~ RA12, column address : CAO ~ CA7 
Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS fow. 
Enables row access & precharge. 7 
== Calumn Addrese Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
e Makes data output Hi-Z, tsHz after the colck and masks the output. 
ie ad Dee OPUUC IRE MASK Blocks data input when DQM active. (Byte masking) 
Data Input/Output ' Data inputs/outputs are multiplexed on the same pins. ; 


: Disables or enables device operation by masking or enabling all inputs except 

Cripseiect CLK, CKE and DQM 
Disable input buffers for power down in standby. 

Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

— ; Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 


an = 
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FUNCTIONAL BLOCK DIAGRAM 


LDQM CS 


DQO 
DQ1 


LDQM CS 


DQO DQ32 
DQ1 DQ33 
DQ2 uO DQ34 DQ2 U2 
DQ3 DQ35 DQ3 
DQ4 DQ36 -—} DQ4 
DQ5 DQ37 >—, DQ5 
DQ6 DQ38 o—|; DQ6 
DQ7 DQ39°—) DQ7 


UDQM DQM5 UDQM 


DQ8 DQ40 >— DQ8 
DQg DQ41 «—; DQ9g 
DQ10 DQ42 -—, DQi0 
DQ11 DQ43 >— DQ11 
DQ12 DQ44 -—| DQ12 
DQ13 DQ45 >-—| DQ13 
DQ14 DQ46 >—} DQ14 
DQ15 DQ47 o—; DQ15 


AO ~ An, BAO °—® _ SDRAM U0 ~ U3 
RAS o——_ SDRAM U0 ~ U3 

CAS °——® _ SDRAM U0 ~ U3 

WE o—————-> SDRAM U0 ~ U3 

CKEO o——- _ SDRAM U0 ~ U3 


U1 
CLKO U2 
102 U3 

10.2 


CLK1 
Three 0.1uF Capacitors ee 
Vv per each SDRAM To all SDRAMs 
ss a 


a” . 
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ABSOLUTE MAXIMUM RATINGS 


re Wie 
Voltage on any pin relative to Vss -10~4.6 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
erenced to Vss = OV, TA= 0 to 70C) 


3. 
VIH 2. 


Output leakage current lou 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV = VIN = VopD + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV= Vout = Vopb 


Ta = 25°C, f = 1MHz) 


CAPACITANCE 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 

Input capacitance (CLKQO) 


Input capacitance (CSO) 
Input capacitance (DQM0 ~ DQM7) 
Data input/output capacitance (DQO0 ~ DQ63) 


ELECTRONICS 


KMM466S404AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Operating Current 
(One Bank Active) 


Burst ahah 4 
Icoc1 tRc=tRc(min) 
lol =O mA 
isco CKE=Vin(min), CS rrr tcc = 15ns 
Input signals are changed one time during 30ns 


CKE = ViIH(min), CLK S ViL(max), tec = © 
Icc2NS 
Input signals are stable 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 


an 
fo) 
io) 


= < 
lccans | CKE=ViH(min), CLK=ViL(max), tec = °° fas 
Input signals are stable 
2 Banks activated 


Active Standby Current CKE = ViL(max), tec = 15ns 
in power-down mode CKE & CLK=ViL(max), toc = © 
lo. =OmA 
Icc4 
tccD = 2CLKs 
Note : 1. Measured with outputs open. 


CKE=Vix(min), CS=Vin(min), tec = 15ns 
icc3N 180 
Input signals are changed one time during 30ns 
Page Burst 
2. Refresh period is 64ms. 
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AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70°C) 


AC Input levels (VIH/VIL) 


| 
[ouput ening mestumentetencetver | SSCSC—isCS 


oO 3.3V i 4V 
S 12002 > 50Q 


A ent eae eee oe x VoH (DC) = 2.4V, loH = -2mA Sane 
ae VoL (DC) = 0.4V, lo. = 2mA PY 
8702 S i 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


50pF 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 


P 


Row active to row active delay tRRD(min) 


Row cycle time 
@Auto refresh | tRFC(min) 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


“CAS — 3 
CLK cycle time 

CAS eer 
CLK to valid CAS | CAS latency=3_ | 3 


tSAC 
putpurdeley CAS latency=2 
Output data CAS latency=3 


hold time CAS latency=2 


CLK high sees width 


Input setup time 


eee en 
feucwomanionz | me [ef 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
if tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KMM466S404AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S404AT- F8 (Unit : number of clock) 


125MHz (8.0ns) 


(8. 


KMM466S404AT- FO (Unit : number of clock) 


100MHz (10.0ns) 
83MHz (12.0ns) 
75MHz (13.0ns) 
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SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh 
Refresh Self 
Refresh 


Bank Active & Row Addr. 


Read & 


Column Address 


Write & 


Column Address 


Auto Precharge Disable 
Auto Precharge Enable 
Auto Precharge Disable 
Auto Precharge Enable 


Burst Stop 


Precharge 


Bank Selection 
Both Banks 


Clock Suspend or 
Active Power Down 


=| 
Al 


< 

m 
< 
2 
a 


id, X=Don’ t Care, H=Logic High, L=Logic Low) 


. OP Code : Operand Code 


Ao ~ A12, BAo : Program keys. (@MRS) 

MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 


. BAo : Bank select address. 


If "Low' at read, write, row active and precharge, bank Ais selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 


. During burst read or write with auto precharge, new read/write command can not be issued. 


Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at trp after the end of burst. 

Burst stop command is valid at every burst length. 

DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


en” "s 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2.66 


2.50 


2-R 0.078 Min 
(2.00 Min) 


(25.40) 


0.024+ 0.001 


0.150 Max 


0.10 Min 
(2.55 Min) 


(3.81 Max) (0.60+ 0.05) 
Sle 
= = 0.16+0.0039 
Qik (4.00+0.10) 0.01 Max 
3/2 ¥ (0.25 Max) 


0.06+ 0.0039 ' "9.03 TYP 
st <— 
0.04+0.0039 | (1.5040.1) (0.80 TYP) 
(1.00£0.10) 
Detail Z Detail Y 


Tolerances :+ .005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4020AT 
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NEW JEDEC SDRAM MODULE 


KMM466S424AT SDRAM SODIMM 


4Mx64 SDRAM SODIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S424AT is a 4M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S424AT consists of four CMOS 4M x 16 bit with 
Abanks Synchronous DRAMs in TSOP-I! 400mil package and 
a 1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 
glass-epoxy substrate. Three 0.1uF decoupling capacitors are 
mounted on the printed circuit board in parellel for each 
SDRAM. The KMM466S424AT is a Small Outline Dual In-line 
Memory Module and is intended for mounting into 144-pin 
edge connector sockets. 

Synchronous design allows precise cycle control with the use 
of system clock. I/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable laten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front | Pin Back | Pin Front 


Vss 51 DaQit4 
DQ32 | 53 DQ15 
DQ33 | 55 + Vss 
DQ34 | 57 NC 
DQ35 | 59 

VDD 
DQ36 
DQ37 
DQ38 
DQ39 
Vss 
DQM4 
DQM5 
Vpb 
A3 
A4 
AS 


FEATURE 


e 


eo 


e 


Performance range 
Max Freq. (Speed) 


KMM466S424AT-F8 125MHz (8ns) 
KMM466S424AT-FO 100MHz (10ns) 
KMM466S424AT-F2 83MHz (12ns) 
Burst Mode Operation 


Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V +0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB: Height(1,000mil), double sided component 


PIN NAMES 


AO ~A11 Address Input (multiplexed) 
BAO ~ BA1 
DQ0 ~ DQ63 


Chip Select Input 


Row Address Storbe 


[Kam 


These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


CKEO 


s) re) x 
ua 


Vi 
V: 


CSO 
RAS 
CAS 
DD 
ss 
DU 
NC 


“SDA 


z 
192) 
oO 
rm 


* 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S424AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


Active on the positive going edge to sample all inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins 
AQ ~ At Row address : RAO ~ RA11, column address : CAO ~ CA7 

Selects bank to be activated during row address latch time 
BAO ~ BA‘ Bank Select Address Selects bank for read/write during column address latch time 


Clock Enable 


Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge 

Colin Adaress Sob Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


; Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 


Blocks data input when DQM active. (Byte masking) 
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FUNCTIONAL BLOCK DIAGRAM 
CSO © 
DQMO DQM4 ere et ; 
Lam CS Loam TS 
Dao -—| pao Da32-—| Dao 
DQi°— DQ1 DQ33 DQ1 
Soa oe Aon uo Da34e— Daz U2 
Noi pe: . DQ35°-—| DQ3 
Agno bspee DQ36 -—} Das 
Boe tt has DQ37 =—| DAS 
Boe coh bee DQ38 -—| DAs 
DQ39 >— DQ7 
DaMi *——7 UDQM Dams °—— UDQM 
DQ9 -— Dag DQ41-—) Dag 
DQ12 >—) DQ12 DQ44 -—| DAa12 
DQ14 DQ14 DQ46 -—| DAa14 
Da15°—| DQ15 DQ47 o—} DAaI5 
DQM2 res |e i 
LDQM CS 
DQ16°>~+ DQO 
DQ17 DQ1 
DQ18 DQ2 Ut 
Da19°— DQ3 
DQ20 °-— DQ4 
DQ21 °-—; DQ5 
DQ22 -—| DQ6 
DQ23 -— DQ7 
DQM3 »*—— UDQM 
Da24 -—| Das 


DQ25 »— DQg 

DQ26 -—} DQ10 
DQ27 >—| DQ11 
DQ28 -— DQ12 
DQ29 o—| DQ13 
DQ30 >— DQ14 
DQ31 e—}; DQ15 


AO ~ An, BAO & 1° _ SDRAM U0 ~ U3 
RAS © _ SDRAM U0 ~ U3 

CAS o———-® SDRAM UO ~ U3 

WE o—————_® SDRAM U0 ~ U3 

CKEO o—————-® SDRAM U0 ~ U3 


VoD o ‘a Te im ‘ 
Three 0.1uF Capacitors To all SDRAMs 


ae ee of ap. Seb each SDRAM 
ss 


PSimsuNag ™ 
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ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70°C) 


: 


Output leakage current LH 


Note : 4. ViH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width = 10ns acceptable. 
3. Any input OV = Vin = VbD + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OVS Vout = Vop 


CAPACITANCE (Ta = 25°, f= 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA‘) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 


Input capacitance (CLKO) 

Input capacitance (CSO) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
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KMM466S424AT _ NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


Operating Current Burst Length =1 
(One Bank Active) tre=tRc(min) 
lo.=OmA 


Precharge Standby Current CKE=Vit(max), tec = 15ns 
in power-down mode CKE & CLKSViL(max), toc = © 


CKE=Vin(min), CS = Vin(min), tec = 15ns 
Icc2N | input signal hanged one time during 30 
Precharge Standby Current nput signals are changed one time during 30ns 


in non power-down mode CKE=Vin(min), CLK < ViL(max), tec = 2° 
Icc2NS F 
Input signals are stable 


Active Standby Current CKE = Vit(max), tec = 15ns 
in power-down mode CKE & CLK<ViL(max), tec = © 


ieean CKE2= ViH(min), CS= Vin(min), tcc = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) loc3NS CKE 2 VIH(min), CLKS Vit(max), tcc = © 
input signals are stable 


lol =OmA 


: 740 
Operating Current Page Burst 


3 
Icc4 . re mA 1 
Burst Mod 2 Banks activated 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70°C) 


AC Input levels (VIH/VIL) x : 
Input timing measurement reference level : 


Input rise and fall time tr/th=1/1 
Output timing measurement reference level 
Output load condition See Fig. 2 


| 3.3V + Vtt=1.4V 
< 1200 Q 502 
Se ere OO Ee ‘ VoH (DC) = 2.4V, lon = -2mA Output 
uta Vo (DC) = 0.4V, lou = 2mA utpu 
8702 < 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 


Number of valid CAS latency=3 po 
output data CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trFc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


tsac 
output delay CAS latency=2 pe 
Output data CAS latency=3 ‘ 

=2 


tcc 
? OH 
hold time CAS latency= jt 
CLK high pulse width 


eter 


‘ CAS latency=3 

CLK cycle time 
CAS latency=2 
CLK to valid CAS latency=3 


Pas 
Fouxtowpusewan ‘| m [a | [as] |] [wm]. 
Fimaseupine Sd ws Pe | Ps | dT 8 Pl | 


CLK to output in Low-Z 


Pe fp fs | 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf}=1ns. 
If tr & tfis longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


ELECTRONICS 


KMM466S424AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S424AT- F8 (Unit : number of clock) 


125MHz (8.0ns) 
100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


KMM466S424AT- F0 (Unit : number of clock) 


100MHz (10.0ns) 


83MHz (12.0ns) 
75MHz (13.0ns) 
66MHz (15.0ns) 


60MHz (16.7ns) 


50MHz (20.0ns) 


<> : 


ELECTRONICS 


KMM466S424AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


Reghter [Mode Reowterset | w(x |ut[u|[t[e| x] orcooe [uz 
H 


Xx 
Ent 
X 


a Pe fe teat 
x x x 
Bank Active & Row Addr. X 
meade ca eae 
Column Address H pats 
Column Address 


Burst Stop 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo ~ BA1: Bank select addresses. 
If both BAo and BAi are "Low’ at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA‘ is “Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA‘ are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BAt is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2.66 
(67.60) 
2.50 
(63.60) 


2-R 0.078 Min 
(2.00 Min) 


0.16+0.039 
(4.00+0.10) 


clo 
0.150 Max s|= 0.024+0.001 
7 (3.81 Max) | = ny (0.60£0.05) 
= OIN 
= 0.16 £0.0039 
N (4.00£0.10) 0.01 Max 
i) ¥ (0.25 Max) 
|. 0.06+0.0039 ' "9.03 TYP 
st 1 
0.04+0.0039 | (1,500.1) (0.80 TYP) 
(1.00 £0.10) 
Detail Z Detail Y 
Tolerances : + .005(.13) unless otherwise specified 
The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4030AT 
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NEW JEDEC SDRAM MOBULE 


KMM466S803AT SDRAM SODIMM 


8Mx64 SDRAM SODIMM based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S803AT is a 8M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S803AT consists of eight CMOS 8M x 8 bit with 
2banks Synchronous DRAMs in TSOP-II 400mil package and 
a 1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 
glass-epoxy substrate. Two 0.1uF decoupling capacitors are 
mounted on the printed circuit board in parellel for each 
SDRAM. The KMM466S803AT is a Small Outline Dual In-line 
Memory Module and is intended for mounting into 144-pin 
edge connector sockets. 

Synchronous design allows precise cycle control with the use 
of system clock. I/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable laten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


FEATURE 


° 


Performance range 
Max Freq. (Speed) 


KMM466S803AT-F8 125MHz (8ns) 
KMM466S803AT-FO 100MHz (10ns) 
KMM466S803AT-F2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

Alt inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front |Pin Back | Pin Front 


51 DQ14 
53 DQ15 
55 Vss 
57 NC 


Voltage Key 


PIN NAMES 


‘|Function  ~ 


PinName _ a 


cs Chip Select Input 
Row Address Storbe 
Column Address Strobe 


Write Enable 
Damo~7_ [Dam 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S803AT NEW JEDEC SDRAM MODULE 


PIN CONFIGURATION DESCRIPTION: 


System Clock Active on the positive going edge to sample all inputs. 


_— : Disables or enables device operation by masking or enabling all inputs except 
Chip ealod CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
CKE Clock Enable Disable input buffers for power down in standby. 
. CKE should be enabled 1CLK+tss prior to valid command. 


Selects bank to be activated during row address latch time. 
Selects bank for read/write during colurnn address latch time. 


Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

Enables write operation and row precharge. 

Latches data in starting from CAS, WE active. 

Makes data output Hi-Z, tsHz after the colck and masks the output. 

Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. , 
Power and ground for the input buffers and the core logic. 
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NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 


CS0 ° 
DQM0 » 


DQo ° 
DQ1 
DQ2 ° 
DQ3 
DQ4 >— 
DQ5 ° 
DQ6 ° 
DQ7< 


DQM1 ° 


DQ8 o— 

DQ o— 
DQ10 >— 
Da11 o— 
DQ12 >— 
DAQ13 o— 
DAQ14 o— 
DAa15 o— 


DQM2 o 


DQ16 
DQ17 
DQ18 


DQ19 © 
DQ20 -— 
DQ21 ° 
DQ22 
DQ23 o— 


DQM3 °——__— 


DQ24 >— 
DQ25 o— 
DQ26 o— 
DQ27 «— 
DQ28 o— 
DQ29 o— 
DQ30 o 

DQ31 >— 


DQM 


DQ8 

DQg 

DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 


DQM 


DQo 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 


U1 


U2 


AO ~ An, BAO o> SDRAM U0 ~ U7 
RAS o————_—_® SDRAM U0 ~ U7 

CAS o——-——-® SDRAM U0 ~ U7 

WE °o—-—_ _ SDRAM U0 ~ U7 

CKEO o—————-® SDRAM U0 ~ U7 


Tae 
Two 0.1uF Capacitors 


> 


per each SDRAM 
Vss 


To all SDRAMs 


CLKO/1 


102 
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KMM466S803AT NEW JEDEC SDRAM MODULE 


ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~46 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70) 


Output leakage current 


Note : 1. ViIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV < VIN < Vop + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV= Vout = Vop 


CAPACITANCE (Ta =25C, f= 1MHz) 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 

Input capacitance (CLKO ~ CLK1) 


Input capacitance (CSO) 
Input capacitance (DQM0 ~ DQM7) 
Data input/output capacitance (DQ0 ~ DQ63) 


PSimsunig 
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KMM466S803AT NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


; Burst Length =1 
Oberatng Current Iec1 tRc = tRc(min) 
(One Bank Active) 7 

lo. =0 mA 


Precharge Standby Current CKE =VIL(max), tec = 15ns 


in power-down mode CKE & CLK<ViL(max), toc = © 


CKE=ViH(min), CS= Vin(min), tec = 15ns 


lec2N Input signals are changed one time during 30ns 


Precharge Standby Current 


in non power-down mode CKE=ViH(min), CLK< ViL(max), tec = © 
Icc2NS ; 
Input signals are stable 


Active Standby Current CKE <Vit(max), toc = 15ns 


in power-down mode CKE & CLK<Vi(max), toc = © 


CKE=ViH(min), CS= Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) CKE=Vin(min), CLK<Vit(max), tec = © 


icc3N 


Input signals are stable 


lol = 0 mA 3 1,360 
Operating Current fons: Page Burst 


(Burst Mode) 2 Banks activated 


tecbD = 2CLKs 920 


Refresh Current tre =trc(min) 
Self Refresh Current CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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AC OPERATING TEST CONDITIONS (von = 3.3V£0.3V, Ta = 0 to 70) 


AC Input levels (ViH/VIL) 


input rise and fall time tr/tf=1/1 
Output timing measurement reference level aaa aaa V 
Output load condition See Fig. 2 


j 3.3V » Vtt=1.4V 
S 12002 502 
a a? Ces 7 VoH (DC) = 2.4V, lon = -2mA Gist 
uipu VoL (DC) = 0.4V, lo = 2mA es 
8702 > SOpF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 


Row active time 


Last data in to burst stop 
Col. address to col. address delay 
Number of valid CAS latency=3 
output data CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trec after self refresh exit. 


552 


ELECTRONICS - 


KMM466S803AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


; CAS Slatency=t 3 
CLK cycle time 
CAS latency=2 
CLK to valid CAS latency=3 
output delay tsac 
CAS latency=2 
Output data CAS latency=3 
poldainie CAS latency=2 
CLK high pulse width 


— 
Fetktowpusewan «dt 
‘inpaseuptine «dt 
<a 
eae 


Input hold time 
CLK to output in Low-Z 


CLK to output CAS eer ee 
Ee | CAS latency=2._| 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KMM466S803AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S803AT- F8 | (Unit : number of clock) 


KMM466S803AT- F2 (Unit : number of clock) 


83MHz (12.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 
50MHz (20.0ns) 


75MHz (13.0ns) 
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SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh 
Refresh Self 
Refresh P 


Bank Active & Row Addr. 


Column Address H 
wie & 

Column Address H 
: 


Bank Selection 

Precharge H 
Both Banks 

Clock Suspend or 

Active Power Down 


Precharge Power Down Mode 


DP RBEEE TF 
ie ay _ 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 

Ao ~ A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 
If "Low' at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the associated bank can be issued at trp after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


SMS UN | = 


ELECTRONICS 


KMM466S803AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2-R 0.078 Min 
(2.00 Min) 


cj;c 
0.150 Max S\5 0.024+ 0,001 
(3.81 Max) O| 2 (0.60 + 0.05) 
fle oN 
7 5 0.16 +0.0039 
N/& (4.00+0.10) 0.01 Max 
oj}? ‘ (0.25 Max) 


0.06+ 0.0039 ' " 9.03 TYP 
a 
0.04+0.0039 | (1,500.1) (0.80 TYP) 
(1,00 £0.10) 
Detail Y 


Detail Z 


Tolerances : +.005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8020AT 
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KMM466S823AT SDRAM SODIMM 


8Mx64 SDRAM SODIMM based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S823AT is a 8M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S823AT consists of eight CMOS 8M x 8 bit with 
4banks Synchronous DRAMs in TSOP-II 400mil package and 
a 1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 
glass-epoxy substrate. Two 0.1uF decoupling capacitors are 
mounted on the printed circuit board in parellel for each 
SDRAM. The KMM466S823AT is a Small Outline Dual In-line 
Memory Module and is intended for mounting into 144-pin 
edge connector sockets. 

Synchronous design allows precise cycle control with the use 
of system clock. I/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable laten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


FEATURE 


e Performance range 

Max Freq. (Speed) 
125MHz (8ns) 
100MHZz (10ns) 
83MHz (12ns) 


KMM466S823AT-F8 
KMM466S823AT-FO 
KMM466S823AT-F2 


° 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V£0.3V power supply 

WCEBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


° 


° 


e 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front |Pin Back | Pin Front 


51 DQ14 
53 DQ15 
55 Vss 
57 NC 
59 


Voltage Key 


PIN NAMES 


Address Input (multiplexed) 


[C50 Chip Selectinput__— 
[RAS __—|RowAddress Storbe | 
[CAS___| Column Address Strobe __| 
[pamo~7_ |oaM_ 
}Voo___—| Power Supply (3.3V) 
vss [Ground 
Don’ tuse 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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System Clock Active on the positive going edge to sample all inputs. 


—= ; Disables or enables device operation by masking or enabling all inputs except 
es Cp Select CLK, CKE and DQM 


K | System Clock 
Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
E Clock Enable Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 
a Row / column addresses are multiplexed on the same pins 
gee Row address : RAO ~ RA11, column address : CAO ~ CA8 
S 
S 


Selects bank to be activated during row address latch time. 
eRe Bank cred nudi@ss Selects bank for read/write during column address latch time. 
RowsAdaress’sirobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
Chilinin Addeea Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
== ; Enables write operation and row precharge. 
Wins Ena? Latches data in starting from CAS, WE active. 
rs Makes data output Hi-Z, tsHz after the colck and masks the output. 
oun Data Inpuyeutpul Mask Blocks data input when DQM active. (Byte masking) 
Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 
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NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 


CSo 
DQMO 


DQ0°— 
DQ1 °— 
DQ2 

DQ3 

DQ4 -— 
DQ5 °— 
DQ6 >— 
DQ7 o— 


DQM1 


UO 


DQ15 


AO ~ An, BAO & 1 2° _ SDRAM U0 ~ U7 
RAS ©—---—__ SDRAM U0 ~ U7 

CAS o> _ SDRAM U0 ~ U7 

WE °———-_ SDRAM U0 ~ U7 

CKEO o——-_® SDRAM U0 ~ U7 


VobD aaa eR OT Tee 
Two 0.1uF Capacitors 
per each SDRAM 

Vss 


CLKO/1 


10.2 


To ali SDRAMs 
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ABSOLUTE MAXIMUM RATINGS 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA=0 to 70) 


Output high voltage 


Output low voltage 
Input leakage current 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width <= 10ns acceptable. 
3. Any input OV = Vin = Vop + 0.3V, all other pins are not under test = 0V 
4. Dout is disabled, OVS Vout = Vop 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA1) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKE0) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO) 

Input capacitance (DQMO ~ DQM7) 

Data input/output capacitance (DQO0 ~ DQ63) 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
tRc=trc(min) 
lo. =0 mA 


Operating Current 
(One Bank Active) 


Icc1 


Precharge Standby Gurrent CKE = Vit(max), tcc = 15ns 


in power-down mode | iccaPS | CKE & CLK ViL(max), toc = © =" 


ieeon CKE=Vin(min), CS=Vin(min), tec = 15ns 
Input signals are changed one time during 30ns 
CKE= ViH(min), CLK = Vit(max), tec = 
Icc2NS ; 
Input signals are stable 


in power-down mode CKE & CLK< Vit(max), tec = © 


Precharge Standby Current 
in non power-down mode 


CKE=Vin(min), CS= Vix(min), tec = 15ns 


Active Standby Current ican Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) locaNS CKE2 VIH(min), CLK = Vit(max), tec = 9 
Input signals are stable 


“aE ooe 
lees , Ban a Edad 2 [ole le | 

tccD = 2CLKs 
a 
pieeiasn [es eer: ean 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Operating Current 
(Burst Mode) 
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KMM466S823AT - NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V£0.3V, Ta = 0 to 70°) 


a 


© 3.3V » Vtt=1.4V 
S 12002 50Q 
0 i rte % VoH (DC) = 2.4V, loH = -2mMA iki 
uel J VoL (DC) = 0.4V, lo. = 2mA reas 
8702 <> | ce 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


) 


| resin | 4 | 0 | | mm | 
Row active time 
a 
Row cycle time 
Last data in to burst stop 
Col. address to col. address delay 


Number of valid cAsisieiuias 
a cas lsienye? 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given tRFc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CAS latency=3 

CLK cycle time tcc 
CAS latency=2 

CLK to valid CAS latency=3 

output delay 


Output data 
hold time 


é 


CLK to output 
in Hi-Z 


lea 
[ee 
ae ee 
ee aa 
amet e 2 
ee ae 
ea 
a a 
eee 
ze ae 
ae eae 
a 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=‘ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 
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KMM466S823AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S823AT- F8 (Unit : number of clock) 


ney 
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KMM466S823AT NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


OP CODE 


E 


xX L L x 


Mode Register Set 


Auto Refresh 


Refresh Self 


olumn Address 
olumn Address 


No Operation Command 


Note : 1. OP Code : Operand Code 
Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 
4, BAo ~ BAt : Bank select addresses. 
If both BAo and BA11 are "Low’' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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3 
= 
A 
He 


—_ 
Jojwlwl]ow]- 
N 


Row Address 


Column 
Address 


(Ao~As) 4,5 
Column 
Address 


(Ao~As) 45 


|< 
EG 
a 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


x< 


fa 
Be 
Ble 
Ee 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
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KMM466S823AT 
PACKAGE DIMENSIONS 


0.16+0.039 
(4.00+ 0.10) 


Units : Inches (millimeters) 


2-R 0.078 Min 
(2.00 Min) 


0.150 Max 
(3.81 Max) 


(1.00£0.10) 


Detail Z 


Tolerances :+.005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 


SDRAM Part No. : KM48S8030AT 


é ELECTRONICS 


0.10 Min 
(2.55 Min) 


0.024+ 0.001 
(0.60+ 0.05) 


£le 
= bs 0.16 +0.0039 
q g (4.00£0.10) 0.01 Max 
3/2 (0.25 Max) 
0.06 + 0.0039 ' ' 0.03 TYP 
>} —¢—— —___ 
0.04+0.0039 | (1,500.1) (0.80 TYP) 
Detail Y 
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KMM466S803AT2 SDRAM SODIMM 
8Mx64 SDRAM SODIMM based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION FEATURE 

The Samsung KMM466S803AT2 is a 8M bit x 64 Synchronous e Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 
KMM466S803AT2 consists of eight CMOS 8M x 8 bit with KMM466S803AT2-F8 425MHz (8ns) 
2banks Synchronous DRAMs in TSOP-I| 400mil package anda KMM466S803AT2-F0 100MHz (10ns) 
1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin glass- KMM466S803AT2-F2 83MHz (12ns) 


epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM466S803AT2 is a Small Outline Dual fn-line Memory Mod- 
ule and is intended for mounting into 144-pin edge connector 
sockets. 

Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interieave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,150mil), double sided component 


e 


° 


e 


e 


PinName | Function 
Address Input (multiplexed) 
Chip Select Input 
joamo~7 [Dam 
Vss 
“*SDA 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 
in Front | Pin Back | Pin Front| Pin Back | Pi i 


Vss 561 DQ14) 52 DQ46 
DQ32 | 53 DQ15|] 54 DQ47 
DQ33 | 55 Vss | 56 Vss 
DQ34 157 NC | 58 \NC 
DQ35 } 59 Nc 60 NC 
Vpp 
DQ36 Voltage Key 
DQ37 
DQ38 
DQ39 
Vss 
DQM4 
DQM5 
Vpp 
A3 
A4 
A5 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S803AT2 NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. 


; Disables or enables device operation by masking or enabling all inputs except 
Calpselect CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 


Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 
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KMM466S803AT2 NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


CS0 
DQM0 © 


DQM CS 


DQ8 o—) DQ8 

DQQ Dag 
DQ10 °>— DQ10 U1 
DQ11 o—} DQ11 
DQ12°— DQ12 
DQ13 >-—| DQ13 


DQ16 DQOo 

DQi17 DQ 

DQ18 e— DQ2 U2 

DQ19 DQ3 

DQ20°— DQ4 
DQ5 


DQ22 >—, DQ6 
DQ23 >— DQ7 


DaM CS 


DQ24 -— DQ8 

DQ25 o—| DQ9 

DQ26 o—) DQ10 U3 
DQ27 DQ11 

DQ28 o— DQ12 

DQ29 -— DQ13 


DQ30 +—; DQ14 
DQ31 >—) DQ15 


AO ~ An, BAO co _ SDRAM U0 ~ U7 
RAS o— _ SDRAM U0 ~ U7 

CAS o———_- _ SDRAM U0 ~ U7 

WE o————- SDRAM U0 ~ U7 

CKEO o——_-—_® SDRAM U0 ~ U7 


CLKO/1 


10 22 U3/U7 


VD c —_» 
ng Two 0.1uF Capacitors 
er each SDRAM 
Geet hk 
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KMM466S803AT2 NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


| : oN 
Voltage on any pin relative to Vss -1.0~4.6 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, Ta = 0 to 70) 


Par: 


Supply voltage 


Output leakage current 


Note : 1. VIH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV <= VIN S VoD + 0.3V, all other pins are not under test = OV 
4. Doutis disabled, OVS Vout = Vop 


CAPACITANCE (ta =25¢, f= 1MHz) 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 

Input capacitance (CLKO ~ CLK1) 


Input capacitance (CSO) 
Input capacitance (DQM0 ~ DQM7) 
Data input/output capacitance (DQ0 ~ DQ63) 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
tre = tre(min) 
lol. =0 mA 


Operating Current 
(One Bank Active) 


Precharge Standby Current CKESVit(max), tec = 15ns 


pep 


CKE=Vin(min), CS=Vir(min), tec = 15ns 
Input signals are changed one time during 30ns oe 
mA 
= i < = 
IccoNS CKE Vix(min), CLK< ViL(max), tec = © 460 
Input signals are stable 


Active Standby Current CKE<Vi(max) too = 16ns 2m] 


in power-down mode iccaPS | CKE & CLK<ViL(max), tec = © 
CKE=Vin(min), CS=Vin(min), tec = 15ns 
Input signals are changed one time during 30ns ace mu 
> i < = 
IccaNS CKE Vix(min), CLK <= Vit(max), tcc = °° 200 ‘nik 
Input signals are stable 
Page Burst 
lets 2 Banks activated es 1 
tccD = 2CLKs 2 920 840 760 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Precharge Standby Current 
in non power-down mode 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 
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KMM466S803AT2 NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta=0 to 70°C) 


AC Input levels (VIH/ViL) 2410.4 


Outbut oe cele , VoH(DC)=2.4V, lon =-2mA 
oe VoL (DC) = 0.4V, lo. = 2mA Up 
/ ae 


(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


50pF 


OPERATING AC PARAMETER (Cc operating conditions unless otherwise noted) 


‘sym 


Row active to row active delay 
RAS to CAS delay 
Row precharge time 


16 
i 20 
. 
| fase | 4 | so | 6 | 
Row active time 
: @Operation 70 
Row cycle time 
@Auto refresh 
Last data in to new col. address delay 
Last data in to row precharge 
Last data in to burst stop tBDL(min) 
Col. address to col. address delay tccD(min) 


Number of valid CAS latency=3 
CUiput car CAS latency=2 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A mew command may be given trec after self refresh exit. 
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KMM466S803AT2 NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


No 


CAS latency=3 
CLK cycle time tcc 
CAS latency=2 


CLK to valid CAS latency=3 
output delay CAS latency=2 
CAS latency=3 


hold time CAS latency=2 
CLK high pulse width 


| 
CLK low pulse width 
Input setup time 
tsLz 


oi 
> 
(e) 


Tinputneine «|_| 
FciktooutpatintonZ | ta 
CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & t=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


1 


mm a 
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KMM466S803AT2 NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S803AT2- F8 (Unit : number of clock) 


100MHz (10.0ns) 
83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 


125MHz (8.0ns) 


100MHz (10.0ns) 


uency 


75MHZz (13.0ns) 


PSamsuned = 
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KMM466S803AT2 NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


| Mode Register Set i ll OP | oPcoDE 


ee ee ete] 
| Entry | ES 
Refresh 
Sisco 


[Bank Active &Row Add. Active & Row Addr. os Address 
Read & Auto Precharge tH |b | Column | 
fess 
ColummeAddreee Auto Precharge Enable dae (Ao~As) 
Write & Auto eee Disable Column 
Column Address Address 
Auto | Auto Precharge Enable | Saas ae (Ao~As) 


Burst Stop 


Clock Suspend or 
Active Power Down 


eee Selection 
Precharge 
Both /BothBanks =| 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A12, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 
If "Low" at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst Jength. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


PSimsuNag 
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KMM466S803AT2 


NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2-R 0.078 Min 
(2.00 Min) 


0.150 Max 
(3.81 Max) 


0.125 Min 
(3.20 Min) 


0.04+0,0039 
(1.00£0.10) 


0.16+0.0039 
(4.00+0.10) 


0.06+ 0.0039 
| (1.50+0.1) 


Detail Z 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 


SDRAM Part No. : KM48S8020AT 


ELECTRONICS 


0.024* 0.001 
(0.60 + 0.05) 


0.10 Min 
(2.55 Min) 


0.01 Max 


{ (0.25 Max) 
‘| 0.03 TYP 
(0.80 TYP) 


Detail Y 


KMM466S823AT2 NEW JEDEC SDRAM MODULE 


KMM466S823AT2 SDRAM SODIMM 

8Mx64 SDRAM SODIMM based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION FEATURE | 
The Samsung KMM466S823AT2 is a 8M bit x 64 Synchronous « Performance range 
Dynamic RAM high density memory module. The Samsung Max Freq. (Speed) 

KMM466S823ATZ2 consists of eight CMOS 8M x 8 bit with KMM466S823AT2-F8 125MHz (8ns) 

4banks Synchronous DRAMs in TSOP-II 400mil package and a KMM466S823AT2-F0 100MHz (10ns) 

1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin glass- KMM466S823AT2-F2 83MHz (12ns) 


epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM466S823AT2 is a Small Outline Dual In-line Memory Mod- 
ule and is intended for mounting into 144-pin edge connector 
sockets. 

Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,150mil), double sided component 


e 


° 


° 


° 


PIN CONFIGURATIONS (Front Side / Back Side) PIN NAMES 
Pin Front|Pin Back ; Pin Front| Pin Back |Pin Front | Pin Back 


PinName _| Function 


AO ~A11 Address input (multiplexed) 


1 Vss | 2  Vss |51 DQ14} 52 Da4e| 95 Da21| 96 Dasa 

3 pao] 4 pas2| 53 Dats] 54 Da47| 97 DA22/ 98 DAs4 
5 pat| 6 Da33|55 Vss | 56 Vss | 99 DQ23|100 DaAs5s 
7 paz} 8 pas4|s7 Nc |58 NC 1/101 Veo 102 Voo 
9 Das} 10 Dass) 59 Nc }60 NC /103 A6 | 104 A7 


11. Vop | 12  Vpo 105 A8 {106 BAO 
13 DQ4 | 14 DQ36 Voltage Key 107 Vss |108 Vss 
15 DQ5 | 16 DQ37 109 AQ 1/110 BA1 
17 DQ6 |] 18 DQ38 | 61 CLKO| 62 CKEO)111 A10/AP}112 A114 
19 DQ7 | 20 DQ39]63 Vod | 64 Vppd |113 Vop |114 Vppbd 
21 Vss | 22 Vss | 65 RAS | 66 CAS |115 DQM2/116 DQM6 
23 DQMO| 24 DQM4/67 WE | 68 *CKE1/117 DQM3|118 DQM7 
25 DQM1| 26 DQM5|69 CSO | 70 *A12 |119 Vss |120 Vss 
27 Vop | 28 Vop | 71 *CS1| 72 *A13 |121 DQ24}122 DA5E 
29 AO |30 A3 |73 DU | 74 CLK1}123 DQ25 |124 DQ57 


Serial Clock 
31 Al 32 A4 75 Vss | 76 Vss |125 DQ26 |126 DQ58 [pu SSs*éddDon’ tse —(‘Cé;~;C~C~*~*' 
33. —A2 34 A5 77 NC | 78 #\NC {127 DQ27 1128 DQ59 ING|. < -|NoConnection. 
35 Vss |36 Vss |79 NC |80 NC /129 Vop |130 Vop No Connection 


37 DQ8 ;} 38 DQ40 | 81 Von | 82 Voo {131 DQ28 \132 DQ60O * These pins are not used in this module. 
39 DQS | 40 DQ41 } 83 DQ16| 84 DQ48/133 DQ29 | 134 DQ61 ** These pins should be NC in the system 
41 DQ10} 42 DQ42 | 85 DQ17} 86 DQ49/135 DQ30 1136 DQé62 which does not support SPD. 

43 DQ11} 44 DQ43 |] 87 DQ18] 88 DQ50/137 DQ31 1138 DQ63 
45 Vopo | 46 4\Vop | 89 DQ19} 90 DQ51/139 Vss {140 Vss 
47 DQ12} 48 DQ44191 Vss |} 92 Vss {141 **SDA|142 **SCL 
49 DQi13} 50 DQ45 |} 93 DQ20/ 94 DQ52/143. Von {144 Vpp 


iS [pon ass Ste 
RE fwie ese 
}DQMO~7 [DQM 
[vo [Power Supp av) | 
vss 
"SDA 


*SDA Serial Data I/O 


SAMSUNG ELECTRONICS CoO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S823AT2 


NEW JEDEC SDRAM MODULE 


PIN CONFIGURATION DESCRIPTION 


System Clock 


Cs Chip Select 


CKE Clock Enable 


Column Address Strobe 


Write Enable 


Active on the positive going edge to sample all inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed.on the same pins. 
Row address : RAO ~ RA11, column address : CAO ~ CA8 


Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 


Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 


Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. 


Power and ground for the input buffers and the core logic. 


ta” 
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KMM466S823AT2 NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


AO ~ An, BAO & 1 2 SDRAM U0 ~ U7 
RAS 0o————- SDRAM UO ~ U7 
CAS 9° SDRAM UO ~ U7 
WE o————_ SDRAM U0 ~ U7 102 
CKEO o—————® SDRAM U0 ~ U7 


,— U0/U4 


CLKO/1 — UUS 


V— U2/U6 
10.2 U3/U7 


VoD o —> 
T Te Two 0.1uF Capacitors 


= id Pet each SDRAM 


ELECTRONICS 


To all SDRAMs 


KMM466S823AT2 NEW JEDEC SDRAM MODULE 


ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~4.6 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70) 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <=10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = Vin S Vpp + 0.3V, ali other pins are not under test = OV 
4. Dout is disabled, OV= Vout <= Vpp 


CAPACITANCE (ta =25C, f= 1Mbz) 


Input capacitance (Ao ~ A11, BAO ~ BA1 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO) 

Input capacitance (CLKO ~ CLK1) 


Input capacitance (CSO) 
Input capacitance (DQMO ~ DQM7) 
Data input/output capacitance (DQ0 ~ DQ63) 


ELECTRONICS 


KMM466S823AT2 NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
tRe= tre(min) 
lol = 0 mA 


Operating Current 
(One Bank Active) 


Precharge Standby Current CKE = Vit(max), tec = 15ns 16 


in power-down mode CKE & CLK<ViL(max), toc = © 16 
CKE2ViH(min), CS=Vin(min), tec = 15ns 
Icc2N | input signals are changed one time during 30 “eo 
Precharge Standby Current put signals are cnanged one me auring ns 
in non power-down mode CKE=Vix(min), CLK< ViL(max), tec = 2 
Icc2NS ; 
Input signals are stable 


Active Standby Current CKE $ViL(max), tec = 15ns 
in power-down mode CKE & CLK<Vit(max), tec = © 


CKE2 VIH(min), CS 2 VIH(min), tcc = 15ns 
Active Standby Current Input signals are changed one time during 30ns 


in non power-down mode 
(One Bank Active) CKE = VIH(min), CLK = ViL(max), tcc = © 


Input signals are stable 


lol = 0 mA 
Operating Current Page Burst 
(Burst Mode) 2 Banks activated 

tecb = 2CLKs 


Refresh Current tro=tre(min) 
Self Refresh Current CKE=0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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KMM466S823AT2 NEW JEDEC SDRAM MODULE 
AC OPERATING TEST CONDITIONS (vopp = 3.3V£0.3V, Ta = 0 to 70) 


AC Input levels (VIH/VIL) 


50Q 
Yt tae at SE aC 2 VoH (DC) = 2.4V, Ion = -2mA Output 
ee ] Voi (DC) = 0.4V, lo. = 2mA utpu 
8702 J 50pF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (CC operating conditions unless otherwise noted) 


Row active to row active delay 
Row cycle time 


Last data in to new col. address delay 
Last data in to row precharge 
Number of valid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 
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KMM466S823AT2 NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


Param 


CLK cycle time 
CLK to valid tsac 
output delay CAS latency=2 


Output data 
hold time CAS latency=2 

tsH 

SLZ 


12 


Input hold time | tsH | 
CLK to output in Low-Z 


CLK to output CAS latency=3 oe 
tSHZ 


in Hi-Z CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3, Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf/2-1]ns should be added to the parameter. 


ex” = 
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KMM466S823AT2 NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S823AT2- F8 (Unit : number of clock) 


125MHz (8.0ns) 
400MHz (10.0ns) 
83MHz (12.0ns 


-Ons) 
75MHz (13.0ns) 
66MHz (15.0ns) 


100MHz (10.0ns) 
) 


83MHz (12.0ns 


( 

75MHz (13.0ns) 
66MHz (15.0ns) 
60MHz (16.7ns) 


KMM466S823AT2- F2 (Unit : number of clock) 


Latency — 


Frequency 


83MHz (12.0ns) 
75MHz (13.0ns) 


66MHz (15.0ns) 
60MHz (16.7ns) 


50MHz (20.0ns) 
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KMM466S823AT2 NEW JEDEC SDRAM MODULE 
SIMPLIFIED TRUTH TABLE 


M 


Register Mode Register Set 


H 


L L {| x OP CODE 


Row Address 


; 


Refresh Self 
Refresh 


Bank Active & Row Addr. 
Auto Precharge Disable 


E 
>| 


Auto Precharge Enable 


Write & 


Column Address Auto Precharge Enable 


Ea 


Burst Stop 


Bank Selection 
Precharge 
All Banks 


Clock Suspend or 
Active Power Down 


Bg 
Ij 
x 


Precharge Power Down Mode 


fe 
xs, i 
rs 
a 
Pe 


x 


oom 


No Operation Command 


Note : 1. OP Code : Operand Code 
Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at all banks precharge state. 
4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA1 are "Low’ at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BAt1is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA‘ are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BAt is ignored and all banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 


E 
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(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
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KMM466S823AT2 NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


(67.60) 
2.50 

(63.60) 2-R 0.078 Min 

(2.00 Min) 


0.16£0.039 


cic 
0.150 Max |S 0.024+0.001 
(3.81 Max) Oo} 9 (0.60+ 0.05) 
£le ol 
= Ss 0.16+0.0039 
a8 (4.00+0.10) 0.01 Max 
Oo] ¥ (0.25 Max) 


0.06 + 0.0039 ' "0.03 TYP 
0.04+0.0039 | (1500.1) (0.80 TYP) 


(1.00 £0.10) 
Detail Z Detail Y 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8030AT 
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KMM466S804AT 


NEW JEDEC SDRAM MODULE 


KMM466S804AT SDRAM SODIMM 


8Mx64 SDRAM SODIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S804AT is a 8M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S804AT consists of eight CMOS 4M x 16 bit with 
2banks Synchronous DRAMs in TSOP-II 400mil package and 
a 1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 
glass-epoxy substrate. Two 0.1uF decoupling capacitors are 
mounted on the printed circuit board in parellel for each 
SDRAM. The KMM466S804AT is a Small Outline Dual In-line 
Memory Module and is intended for mounting into 144-pin 
edge connector sockets. . 

Synchronous design allows precise cycle control with the use 
of system clock. {/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable laten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 


Front | Pin Back | Pin Front|Pin Back 


Vss 51 DQ14| 52 DQ46 
DQ32 |} 53 DQ15]|] 54 DQ47 
DQ33 | 55 Vss | 56 Vss 
DQ34 | 57 NC | 58 NC 
DQ35 | 59 60 NC 
Vpb 
DQ36 
DQ37 
DQ38 
DQ39 
Vss 
DQM4 
DQM5 
Vpb 
A3 
A4 
A5 


Voltage Key 


FEATURE 


° 


eo 


e 


Performance range 
Max Freq. (Speed) 


KMM466S804AT-F8 125MHz (8ns) 
KMM466S804AT-FO 100MHz (10ns) 
KMM466S804AT-F2 83MHz (42ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampied at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,250mil), double sided component 


PIN NAMES 


BAO | SelectBank 
[Column Address Strobe | 


BAO 
Column Address Strobe 

DQ 

VpD Power Supply (3.3V) 


* 


~ 1 
= 1 
[DaMo~7 [DQM 
L 


These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S804AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


Active on the positive going edge to sample all inputs. 


Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
AD ~ Ate Row address : RAO ~ RA12, column address : CAO ~ CA7 


CKE Clock Enable 


Selects bank to be activated during row address latch time 
BAO Bank Select Address Selects bank for read/write during column address latch time 


Row Address Sirobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge 

Coin Address Sivcbe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 


Enables write operation and row precharge. : 
Latches data in starting from CAS, WE active. 


Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 


Data inputs/outputs are multiplexed on the same pins. 
Power and ground for the input buffers and the core logic. 
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KMM466S804AT NEW JEDEC SDRAM MODULE 


FUNCTIONAL BLOCK DIAGRAM 
oC —— 
So -— 1 | 
DQM0 -————+ | L. DQM4 « ' 
r <> — = = 
Lbam Cs LDQM CS LDQM CS Lbam CS 
bao -— pao —} 0a0 Da32 Dao Dao 
Da1-—4 pat Dat DaQ33 pat fe Dat 
Da2z°—| Da2 uo f-— Da2 tis DaQ34 Da2 ue Da2 Us 
Da3-~— pa3 i—} DQ3 Da3s5 | Da3 b= | DOS 
pa4-—] paa t—1 Da4 pa36 -—| pa4 iH pa4 
DA5°— DAS Das DQ37 -—| Das Das 
DA6 -—| DAB _ Daé6 DQ38 -— DAG Da6 
Da7 4 DQa7 DQ7 DQ39 -—| DQa7 DQ7 
Dam1 «——7 UDam — UDQM DQM5 : UDQM UDQM 
Das -— pas | pas Da40 -4 Das |__| pas 
Dag -—] pag L—_| Dag Dpa41 -—| pag IL pag 
Da10 >| pai10 t— Dato DaA42 | Dato |__| Dato 
Dat1e4 pai Ll} pQi1 DQ43 -—| Dart |_| pais 
DQ12°-— Dai2 — pai2 DQ44 Dai2 Da12 
Da13 e+ Da13 P=" pats DQ45 DAa13 DA13 
Da14ce— pai4 | pqQi4 Da46 Da14 Da14 
DQ15°-—| Da15 H—1 pats Da47 Da15 DQ15 
DQN2 » 1 | | paMe es | 
Lbam GS Lbam CS Lbam CS LDQM CS 
Da16*—| DAO = Dao Da48 -—| pao L—j Dao 
Da17 “4 pat Dat Dpa4g°-—| pat pat 
Da18 °—| DQ2 u1 tJ Da2 US Dpas50°— pa2 u3 Da2 U7 
Da19 DQ3 tL} pa3 DQ51 -—{ DQ3 Da3 
Da20°-—| pa4 a Da4 DQ52 Da4 Da4 
Da21-| Das Das DQ53 -—} DAS Das 
Da22 °-—| Da6 IL—| pas pas4°—| Dae Daé 
Da23 -—| DQ7 +—| Daz Da55°—| Daz DQ7 
bam3 *—— UDQM — UDQM DQN7 ° UDQM UDQM 
Da24 o>] pas |__| pas DQ56 >—! Das pas 
Da25 -—| pag I+ pag DQ57 ~—| Dag Dag 
Daa9 Da10 + DaQt10 Da58 > Da10 Da10 
DQ27 -—| Dat | 0Q11 pas9-—| part Dat1 
Da28-—| pa12 L_| pqQi2 Da60 -—| Dat2 Da12 
DQ29 -—} DAa13 | pa13 Dpa61 | Da13 Da13 
DQ30 e—| Da14 t—1 paQi4 DA62 -— Da14 pat4 
DQ31 eo Dats IL—| pais Da63 -—| DA15 DQ15 


AO ~ An, BAO o> _ SDRAM UO ~ U7 
RAS o————_® SDRAM U0 ~ U7 

CAS °---—--—_ SDRAM U0 ~ U7 

WE o————_® SDRAM U0 ~ U7 

CKEO o————_® SDRAM U0 ~ U3 


U1/U5 
CKE1 o————_® SDRAM U4 ~ U7 ata U2/U6 
1002 U3/U7 

VDD o 5 a > 

Two 0.1uF Capacitors 
To all SDRAMs 
er each SDRAM 
Vss o— 4 Ij E 
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KMM466S804AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70) 


a ea 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. ViL (min) = -1.5V AC for pulse width <10ns acceptable. 
3. Any input OV = VIN = Vop + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV< Vout <= Vpp 


CAPACITANCE (Ta = 25°, f = 1MHz) 


Input capacitance (Ao ~ A12, BAO) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO ~ CS1) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
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KMM466S804AT NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Burst Length =1 
tRc=trc(min) 
loL = 0 mA 


Precharge Standby Current as else i tec = 15ns 


CKE=2 VIH(min), Syn) tcc = 15ns 
Icc2N | input signal hanged one time during 30 
Precharge Standby Current npu signa iS are Changed one ime uring ns 


in non power-down mode CKE=Vin(min), CLK< Vit(max), tec = 0 
Icc2NsS : 
Input signals are stable 
Active Standby Current Saree tec = 15ns 


aS Gane CS=ViH(min), tec = 15ns 360 
Input signals are changed one time during 30ns 


Operating Current 


(One Bank Active) leet 


Icc3N 


Active Standby Current 
in non power-down mode 


(One Bank Active) CKE = ViH(min), CLK S Vit(max), tec = 9 


Input signals are stable 


loL =O mA 720 620 
Operating Current Page Burst 


(Burst Mode) lees 2 Banks activated 
tccD = 2CLKs 
Refresh Current tro 2 tre(min) 1,440 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Icc3NS 240 
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KMM466S804AT NEW JEDEC SDRAM MODULE 


AC OPERATING TEST CONDITIONS (vpn = 3.3V £0.3V, Ta = 0 to 70) 


Fe 7 


oO 3.3V © Vtt=1.4V 


AAS 


1200 Q 


STC gs aoa ane SOE EE Re VoH (DC) = 2.4V, loH = -2mA Barts 
utpu VoL (DC) = 0.4V, lot = 2mA tee 


5022 


8702 ‘Ss SOpF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (4c operating conditions unless otherwise noted) 


sion 


Row precharge time 


Row active time 


| 
[Last detain new cal aaess delay | tcounin | 
Number of vatid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trRec after self refresh exit. 
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KMM466S804AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


: CAS latency=3 
CLK cycle time tcc 
CAS latency=2 
CLK to valid CAS latency=3 
euipur delay CAS latency=2 
=2 


hold time 


CLK to output CAS latency=3 tees 
ee CAS latency=2 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ins, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th)=1ns. 
if tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


— 


> : 
Oo ne 


PSAmsuNid i 
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KMM466S804AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S804AT- F8 (Unit : number of clock) 


KMM466S804AT- FO 


400MHz (10.0ns) 
83MHz (12.0ns) 


( 
75MHz (13.0ns 


KMM466S804AT- F2 (Unit : number of clock) 


83MHz (12.0ns) 


( 
60MHz (16.7ns) 
5OMHz (20.0ns) 
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KMM466S804AT NEW JEDEC SDRAM MODULE 


SIMPLIFIED TRUTH TABLE 


OP CODE 


1.2 | 
L L L H Xx x 


: : x 


Mode Register Set 


Auto Refresh 
ce 
oe ~ 
Refresh 


Bank Active & Row Addr. 


Read & Auto Precharge Disable 7 Column 
Column Address x Address 
Auto Precharge Enable (Ao~A7) 4,5 


pebebebete pee 


L 
ath SEE 
= 
: 
x 


Write & Auto Precharge Disable Column | 4 | 
Column Address Address 
Auto Precharge Enable (Ao~A7) 4,5 | 
Bank Selection 
Both Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


a ee Fae E's 
| pepe | 
No Operation Command H Xx 
Eee | 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A12, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo: Bank select address. 
If "Low" at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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KMM466S804AT NEW JEDEC SDRAM MODULE 


PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2.66 
(67.60) 
2.50 
(63.60) 
[J 2-R 0.078 Min 
(2.00 Min) 
0.160.039 Ve“ e 
(4.00+ 0.10) = o 
ale i 
YY Cn oo (MOTT TT R 
La 
0.13 0.91 1.29 2-9 0.07 
(3.30) (23.20) 01g (32-80) (1.80) 
(4.60) 
0.083 
0.10 (2:10) 
(2.50) 
0.15 
(3.70) 
O 
cle 
0.150 Max s\5 0.024+0,001 
(3.81 Max) oO} (0.60+ 0.05) 
Ele o1N 
= = 0.16 +0.0039 
SES (4.00+0.10) 0.01 Max 
pane + (0.25 Max) 
_{ 0.06+0.0039 ' "9.03 TYP 
0.04+0.0039 | (1.50£0.1) (0.80 TYP) 
(1.00 £0.10) 
Detail Z Detail Y 


Tolerances :+.005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4020AT 


ELECTRONICS 


596 


KMM466S824AT 


NEW JEDEC SDRAM MODULE 


KMM466S824AT SDRAM SODIMM 


8Mx64 SDRAM SODIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S824AT is a 8M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S824AT consists of eight CMOS 4M x 16 bit with 
Abanks Synchronous DRAMs in TSOP-I! 400mil package and 
a 1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 
glass-epoxy substrate. Two 0.1uF decoupling capacitors are 
mounted on the printed circuit board in parellel for each 
SDRAM. The KMM466S824AT is a Smail Outline Dual In-line 
Memory Module and is intended for mounting into 144-pin 
edge connector sockets. 

Synchronous design allows precise cycle control with the use 
of system clock. {/O transactions are possible on every clock 
cycle. Range of operating frequencies, programmable laten- 
cies allows the same device to be useful for a variety of high 
bandwidth, high performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 


Front | Pin Back | Pin Front|Pin Back 


Vss 51 DQ14/} 52 DQ46 
DQ32 | 53 DQ15!} 54 DQ47 
DQ33 |} 55 Vss | 56 Vss 
DQ34 |57 NC | 58 =\NC 
DQ35 | 59 60 NC 
Vpb 
DQ36 
DQ37 
DQ38 
DQ39 
Vss 
DQM4 
DQM5 
Vpp 
A3 
A4 
A5 


Voltage Key 


FEATURE 


oe 


° 


° 


Performance range 
Max Freq. (Speed) 


KMM466S824AT-F8 125MHz (8ns) 
KMM466S824AT-FO 100MHz (10ns) 
KMM466S824AT-F2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB: Height(1,250mil), double sided component 


PIN NAMES 


( . 


Address Input (multiplexed) 


BAO ~ BA1 Select Bank 
DQO ~DQ63 | Data Input / Output 
CLKO ~ CLK1 | Clock Input 


NC 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S824AT NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. 


: Disables or enables device operation by masking or enabling all inputs except 
rs Chip Soret CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
Clock Enable CKE should be enabled at feast one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 


CLK 
(ors) 
CKE 

ey Row / column addresses are multiplexed on the same pins. 
Ra Row address : RAO ~ RA11, column address : CAO ~ CA7 
RAS 
CAS 


Selects bank to be activated during row address latch time. 
eae BankSeloceAdaiess Selects bank for read/write during column address latch time. 
Latches row addresses on the positive going edge of the CLK with RAS low. 
es ROW Addiese atone Enables row access & precharge. 
Latches column addresses on the positive going edge of the CLK with CAS low. 
os Callinp Addios® SUOrP Enables column access. 
— F Enables write operation and row precharge. 
ha eianle Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Dome as Data Input/Output Mask Blocks data input when DQM active. (Byte masking) 
Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 
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KMM466S824AT NEW JEDEC SDRAM MODULE 
FUNCTIONAL BLOCK DIAGRAM 


CS1 
CtSo Ee 
DQM0O o = Ra =e DQM4 > i ai | 
cs L cs 


LDQM CS LDQM CS Dam CS LDQM 
Dao e— pao I pao Da32 °-— pao [7] Dao 
Da1ie 4 Dal I} bai pa33 °-—4 pat pai 
DQ2°— DQ2 UO DQ2 U4 DQ34°-—~ DQ2 U2 -—+ DQ2 U6 
DQ3°—+ DaQ3 |_| DQ3 DaQ35 > DA3 L—4 DQ3 
DQ4°-— DQ4 | Da4 Da36 -—7 DQ4 -— pa4 
DQ5°— DQ5 1 DQs DQ37 e—| DQ5 Fy] Das 
Das °e— pas t— paé DQ38 -—{ DAG Da6 
DQ7 -—} DQ7 -— DQ7 DQ39 > DQ7 L—1 DQ7 
pamM1 «———_ UDQM — uDaM DaMs5 °*——1 UDaM L—! UDaM 
Das -— Das ro Das Da40 o—| Das 
Dag -—| pag pag pai Dag 
DQ10 -—1 DAa10 L_| pai Da42 DQ10 
Dai1e4 pait I—| Dait Da43 -—| part 
DQ12°-—| Da12 IL! pQi12 DQ44-— DAa12 
DQ13 ec DQ13 | 9Q13 DQ45 o—| DAa13 
Da14-— pai4 —} Dat4 Dpa46 DQ14 
DQ15°— Dats i DQ15 DQ47 DQ15 
DQM2 o— aa [ z | DQM6 t i 
LDQM CS LDQM CS LDQM CS LDQM CS 
Dai6*— DAO |__| paQo Dba4se— pao I— pao 
Da17*—| pai t—1 pat Da49 Dat pat 
DQ18°— DQ2 ut 7} a2 US DQ50 DQ2 U3 DQ2 U7 
Da19°— DAQ3 DQ3 Da51 DQ3 DQ3 
Da20°—| Da4 Da4 DQ52 Da4 t—; DaQ4 
DQ21 DQ5 |_| Das Da53 °— DQ5 DQ5 
Da22 DQ6 t—] DQ6 DQ54 DQ6 = Da6 
DQ23°—| DQ7 +—| DQ7 DQ55 DQ7 lL} DQ7 
DQM3 °-——} UDQM — UDQM DQM7 *——— UDQM L—! upem 
DQ24 >| Das 4 G6 pas6 -—| Das oe Das 
DQ25o— DAY eee over . DQ57 eo Dag pag 
Da26 -— DQA10 —| Dato Da58 DQ10 L—_| DpQi10 
DQ27 >| DA11 I—_| pati Da59 -— pat1 rj 0a11 
DQ28- pai2 | pai paso -—| pai2 i—| pai2 
DaQ29 o—| Da13 I—| pat3 Da6s1 s+ Da13 = Da13 
DQ30 -—| Da14 t+ pat4 DQ62 o— DQ14 Dpa14 
DQ31 e—} Da15 -—} DQ15 DQ63 >—1 DQ15 —| DQa1s 


AO ~ An, BAO & 1 o> SDRAM UO ~ U7 


RAS °———-—® _ SDRAM U0 ~ U7 HAO Al A2 


ee 


CAS °——--——-® SDRAM U0 ~ U7 
WE o-————_® _ SDRAM U0 ~ U7 
CKEO o——_——-_® SDRAM U0 ~ U3 


U1/U5 
CKE1 o——_-_—_—_-» SDRAM U4 ~ U7 oon U2/U6 
10.22 U3/U7 
VoD o- 
tT T Two 0.1uF Capacitors To all SDRAM 
qT ag per each SDRAM © 
Vss o- 
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KMM466S824AT NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


ere: Lo 


Short circuit current 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70C) 


2 


Output leakage current 


Note : 4. VIH (max) = 4.6V AC for pulse width =10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV < VIN = VoD + 0.3V, all other pins are not under test = 0V 
4. Dout is disabled, OV <= Vout <= Vpb 


CAPACITANCE (Ta = 25°, f = 1MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA1) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO ~ CS1) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQ0 ~ DQ63) 
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KMM466S824AT NEW JEDEC SDRAM MODULE 
DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70C) 


Burst Length =1 
Icc1 tre =trc(min) 
lol =O mA 


CKE 2 VIH(min), SS tcc = 15ns 240 
Input signals are changed one time during 30ns 


Operating Current 
(One Bank Active) 


Icc2N 
Precharge Standby Current 
in non power-down mode CKE=Vin(min), CLK<Vit(max), toc = 2 


GaN Input signals are stable 10 


in power-down mode CKE & CLK<ViL(max), tec = © 
iacatl CKE=Vih(min), CS=Vin(min), tec = 15ns 
Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) CKE2 ViH(min), CLK S Vit(max), tec = © 
Input signals are stable 


lo.=OmA 
Operating Current ies Page Burst 
(Burst Mode) 2 Banks activated 
'  teep = 2CLKs 


Self Refresh Current CKE<0.2V 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 
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KMM466S824AT NEW JEDEC SDRAM MODULE 


1.4 


See Fig. 2 


VoH (DC) = 2.4V, loH = -2mA 


el el I a. * VoL (DC) =0.4V, loL=2mA Output © 
8702 > | SURF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 


Row active to row active delay | trom) =| 16 


16 
20 

8 
70 


eee ee 

F@ruoretesh [orcen |e | 0 | 
Last data in to new col. address delay CLK 
Last data in to row precharge CLK 


Col. address to col. address delay tccD (min) CLK 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 
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KMM466S824AT NEW JEDEC SDRAM MODULE 


AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


. CAS latency=3 
CLK cycle time 
CAS latency=2 
CLK to valid CAS latency=3 fae 
SurRUbdelay CAS latency=2 
CAS latency=3 


hold time CAS latency=2 


CLK high puise width 
CLK low pulse width 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & t=1ns. 
\f tr & tf is longer than ‘ns, transient time compensation should be considered, 
i.e., [(tr + tf\/2-1]ns should be added to the parameter. 


ax ~~ ms 
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KMM466S824AT NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S824AT- F8 (Unit : number of clock) 


| 


60MHz (16.7ns) 


50MHz (20.0ns) 
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KMM466S824AT NEW JEDEC SDRAM MODULE 


SIMPLIFIED TRUTH TABLE 


Register | 


Register (| Mode Register Set _| [Mode Register Set _ Set 


Auto =o eae 
| Entry | 
Refresh Self y 
Refresh 


[Bank Active &Row Add. Active & Row Addr. 


Read & 


Write & 


Auto Precharge tH Column 
Address 


Column Address Auto Precharge Enable ingon ee) 


Auto Precharge Disable Column 
Address 


COLT ASD (ite Precharge Enable = ee 
Burst Stop 


Bank Selection 
Precharge 
All Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


No Operation Command 


Note : 


= 


N 


wo 


> 


an 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


. OP Code : Operand Code 


Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 


. MRS can be issued only at all banks precharge state. 


A new command can be issued after 2 clock cycles of MRS. 


. Auto refresh functions are as same as CBR refresh of DRAM. 


The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 


. BAo ~ BA1 : Bank select addresses. 


If both BAo and BA‘ are "Low’ at read, write, row active and precharge, bank A is selected. 

If both BAo is "Low" and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low’ at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 

If A10/AP is "High" at row precharge, BAo and BAt1 is ignored and all banks are selected. 


. During burst read or write with auto precharge, new read/write command can not be issued. 


Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trP after the end of burst. 


. Burst stop command is valid at every burst length. 
. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DOM latency is 0), 


but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2.66 
(67.60) 
2.50 
(63.60) 
2-R 0.078 Min 
(2.00 Min) 
0.160.039 Ver ez 
+ <- 
(4.00+ 0.10) 16 Ry 
o}e 
? co Momo 4 
0.13 pall 1.29 2- $0.07 
(3.30) (23.20) 0.18 (32.80) (1.80) 
(4.60) 
0.083 
0.10 (2.10) 
(2.50) 
0.024+ 0.001 


0.150 Max 
(3.81 Max) 


(0.60 +0.05) 


0.10 Min 
(2.55 Min) 


£/e 
= 5 0.16£0.0039 
aE (4.00£0.10) 0.01 Max 
cs an |) ‘ (0.25 Max) 
0.06+0.0039 ' "0.03 TYP 
> 
0.04+0.0039 | (1,500.1) (0.80 TYP) 
(1.00+0.10) 
Detail Y 


Detail Z 


Tolerances :+.005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4030AT 
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KMM466S804AT2 


NEW JEDEC SDRAM MODULE 


KMM466S804AT2 SDRAM SODIMM 


8Mx64 SDRAM SODIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S804AT2 is a 8M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S804AT2 consists of eight CMOS 4M x 16 bit with 
2banks Synchronous DRAMs in TSOP-II 400mil package and a 
1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin glass- 
epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM466S804AT2 is a Small Outline Dual In-line Memory Mod- 
ule and is intended for mounting into 144-pin edge connector 
sockets. 

Synchronous design allows precise cycle contro! with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


FEATURE 


° 


° 


e 


Performance range 
Max Freq. (Speed) 


KMM466S804AT2-F8 125MHz (8ns) 
KMM466S804AT2-F0 100MHz (10ns) 
KMM466S804AT2-F2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,150mil), double sided component 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front | Pin Back | Pin Front 


Vss | 51 DQ14 
DQ32 | 53 DQ15 
DQ33 | 55 Vss 
DQ34 |} 57 NC 
DQ35 | 59 NC 
Vpp 
DQ36 
DQ37 
DQ38 
DQ39 
Vss 
DQM4 
DQM5 
VDD 


Voltage Key 


PIN NAMES 


Function =. ee 


[Address Input (multiplexed) _| 
BAO [SelectBank 
Dad ~ Da63 
CLKO ~ CLK1 
CKEO ~ CKEt 
C80 ~CSt 
RAS [Row Address Storbe 
CAS [Column Address Strobe 


Write Enable 


Power Supply (3.3V) 


AO ~ A12 


DQM0 ~ 7 
V' 
V: 


hil 


Ground 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


DD 
ss 
*SDA 
*SCL 
DU 
NC 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S804AT2 NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


System Clock Active on the positive going edge to sample all inputs. 


aa ; Disables or enables device operation by masking or enabling all inputs except 
rs Chip;seiect CLK, CKE and DQM 


Masks system colck to freeze operation from the next clock cycle. 
Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

CKE should be enabled 1CLK+tss prior to valid command. 


Row / column addresses are multiplexed on the same pins. 
ree Row address : RAO ~ RA12, column address : CAO ~ CA7 


Rank Select Adaress Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 
ors Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
=e Golumiy Address Sirobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 
= , Enables write operation and row precharge. 
Wie ipable Latches data in starting from CAS, WE active. 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
BEM t Dale npudOutpur Mack Blocks data input when DQM active. (Byte masking) 


Data Input/Output Data inputs/outputs are multiplexed on the same pins. 


Power Supply/Ground Power and ground for the input buffers and the core logic 


an ss 
E 
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FUNCTIONAL BLOCK DIAGRAM 


NEW JEDEC SDRAM MODULE 


CS1 o 
CSO 
DQMO0 Sy DQM4 - ! 
LDQM CS LDQM CS LDQM CS 

Dao sj; DAD Dao DQ32 Dao 
pa1°— pat Dat DQ33 « Dai 
DQ2°— DQ2 UO DQ2 U4 DQ34 DQ2 U6 
Da3°— DAQ3 DQ3 DQ35 DQ3 
pa4o— pa4 Da4 DQ36 Da4 
Da5°— DAS DQ5 DQ37 DQ5 
Da6e— DAB Daé6 DQ38 -—| DAG Das 
DQ7 DQ7 DQ7 Da39°-— DQ7Z DQ7 

DQM1 UDQM UDQM DQM5 > UDQM UDQM 
Das-— pas Das Da40 -— Das Das 
Dag Dag pag DQ41 -— pag Dag 
Da10 DQ10 DQ10 Da42 «| Da10 Da10 
DQ11<-— Dat DQ11 DQ43 -—| DQ11 DAa11 
DQ12°— DQ12 DQ44 > DaA12 DQ12 
DQ13 > Da13 DQ45 >| DQ13 DA13 
DAa14-—} pat4 DQ46 Da14 Da14 
DQ15°-— DQ15 DQ47 DQ15 DAa15 

DQM2 »— T | DQM6 o | 7 

LDQM CS | LDQM CS Cs LDQM CS 

Da16*— DAO —| DQo DQ48 Dao 
DQ17°—4 DQ1 t—| DQ Da49 Da1 pat 
DQ18 « DQ2 u1 [77] DaQ2 US Da50 DQ2 U3 DQ2 U7 
Dpa19-— DaQ3 t—+ DQ3 Das‘ DQ3 DQ3 
DQ20°— pa4 Da4 DaQ52 Da4 Da4 
DQ21 DQ5 t—+ DQ5 DQ53 DQ5 DQ5 
DQ22 Daé Dpaé DQ54 Da6 Daé 
DQ23 »>—| DQ7 = DQ7 DQ55 DQ7 DQ7 

DQM3 °——7 UDQM UDQM DQM7 UDQM UDQM 
DQ24 o—| DAB iH— Das Da56 Das DQ8 
DQ25 -—| Dag I pag DQ57 pag Dag 
DQ26 o—| DQ10 t+——} DQ10 DQ58 DQ10 DQa10 
DQ27 -— DQ11 L— DQ11 DQ59 DQ11 pat 
DQ28 o—} DQ12 | DQ12 Da60 DQ12 Dai2 
DQ29 = DaQ13 1 DQi3 DQ61 Da13 Da13 
DQ30°-— Da14 t—+ Dat4 Da62 DQ14 DaA14 
DQ31 °—| DQ1s Da15 DQ63 DQ15 DQa15 | 


AO ~ An, BAO © _ SDRAM U0 ~ U7 
RAS © SDRAM U0 ~ U7 

CAS o————-—- SDRAM U0 ~ U7 

WE o—-_® _ SDRAM U0 ~ U7 

CKEO o——————-® SDRAM U0 ~ U3 


U4/U5 
CKE1 o——_—___® SDRAM U4 ~ U7 eesoe U2/U3 
102 U6/U7 
VDD o oT % 
_ Two 0.1uF Capacitors 
ie T per each SDRAM To all SDRAMs 
Vss © Ps 
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KMM466S804AT2 _ NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Short circuit current . 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions ( 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = VIN S VoD + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OVS VouT = Vppb 


CAPACITANCE (Ta = 25°, f = 1MHz) 


Input capacitance (Ao ~ A12, BAQ) 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO ~ CS1) 

input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQO ~ DQ63) 


en” - 
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DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, Ta = 0 to 70°C) 


Operating Current 
(One Bank Active) 


Burst Length =1 
Icc1 tro=trc(min) 
lo. = 0 mA 


Precharge Standby Current CKE $< ViL(max), tec = 15ns 
in power-down mode | IccaPS_| CKE & CLK<ViL(max), tec = © 


CKE2ViH(min), CS=Vin(min), tec = 15ns 
lee Input signals are changed one time during 30ns 
Precharge Standby Current P g g 9 
in non power-down mode CKE=Vix(min), CLK< ViL(max), tec = 2 
Icc2NS 
Input signals are stable 
Active Standby Current CKE = ViL(max), tec = 15ns 


CKE 2 VIH(min), Saas tec = 15ns 
Input signals are changed one time during 30ns 0 we 
= Z = 
IccaNS CKE 2 ViH(min), CLK S ViL(max), tcc = 9 240 nae 
Input signals are stable 
loc4 Page Burst 
2 Banks activated 
tecp = 2CLKs 
Refresh Current tRce=trc(min) 1 a ee 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Active Standby Current 
in non power-down mode 
(One Bank Active) 


Operating Current 
(Burst Mode) 
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AC OPERATING TEST CONDITIONS (von = 3.3V+0.3V, Ta = 0 to 70) 


Tacinpattveevnwyy Cai 
newt tning nessuementveerencoiver ‘| 
Fnpaiieoundteitme et 
[ouput ting meseuerenreeencetwet [SSS SSCS 
[ounatosdcontion ———SSSCdSSCSC~C~Cis GCS 


3.3V ? Vit=1.4V 


12002 50Q 
VoH (DC) = 2.4V, loH = -2mA 


OUIDUC Reset wo Sr ere * VoL (DC) = 0.4V, lo. = 2mA Output 
8702 S | SOpF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (Ac operating conditions unless otherwise noted) 


Row active to row active delay 
RAS to CAS delay tRCD(min) 


tRFC(min) 
Last data in to new col. address delay 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. in case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given trrc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


; CAS latency=3 

CLK cycle time 
CAS latency=2 
CLK to valid CAS latency=3 
output delay CAS latency=2 


Output data 
hold time CAS latency=2 


ral 
re) 
N 


a 
3 


CLK high pulse width 


CLK to output 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & th=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


PSAMSUN ig = 
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KMM466S804AT2 NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S804AT2- F8 (Unit : number of clock) 


[saswiei@omy | a | @ |e 


83MHz ; 2.0ns) 


rasa [a fe fa 
ee 


66MHz (15.0ns) 


a 
=— 


KMM466S804AT2- FO (Unit : number of clock) 


Ease te 
Psametzow [3 [7 pe 2 
rae ra0ny | 2 | 6 [4 [2 [2 
[sowieitson | 2 |e | « | 2 | 2 
[some erm) | 2 | s | 2 | 2 | 2 | 2 


KMM466S804AT2- F2 (Unit : number of clock) 


75MHz (13.0ns) a ae 
[aes ton. | ae ew eee ew Sg 
| somHz(167ns) | 2 | 8 | 4 | 2 | 2 | 2 | 1 | 1 | 
SD PE 
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SIMPLIFIED TRUTH TABLE 


H 3 


mi pe efedeqefe] oe 
Ent L 3 
bora a ra D3 | 
RZESEAES 
H Pi 
Read & Auto Precharge Disable L Column 
Column Address 2 H X L H L H x Vv pastes Address Ew 
Auto Precharge Enable (Ao~A7) 
Write & Auto Precharge Disable Column | 4 | 
Column Address [- X L H L L X Vv Address 
Auto Precharge Enable (A0~A7) 
Rees ee eee 
X 
L 


m 
= 
< 


Burst Stop 

Bank Selection 
Precharge 

Both Banks 


Clock Suspend or 
Active Power Down 


Precharge Power Down Mode 


OOM ee eee cae et 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 


Note : 1. OP Code : Operand Code 
Ao ~ A12, BAo : Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 
A new command can be issued after 2 clock cycle of MRS. 
. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at both banks precharge state. 
4. BAo: Bank select address. 
If "Low" at read, write, row active and precharge, bank A is selected. 
If "High" at read, write, row active and precharge, bank B is selected. 
If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
Burst stop command is valid at every burst length. 
DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


(67.60) 
2.50 
(63.60) 2-R 0.078 Min 
2 (2.00 Min) 


0.16+0.039 
(4.00+0.10) 


s/f 
0.150 Max =\5 0.024+ 0.001 
(3.81 Max) 218 (0.60 + 0.05) 
Sle ola 
= = 0.16 +0.0039 
is R (4.00£0.10) 0.01 Max 
o|2 ¥ (0.25 Max) 
0.06+0.0039 ' | 0.03 TYP 
0.04-£0.0039 | (1.50+0.1) (0.80 TYP) 
(1.00 £0.10) 
Detail Y 


Detail Z 


Tolerances : + .005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4020AT 
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KMM466S824AT2 


NEW JEDEC SDRAM MODULE 


KMM466S824AT2 SDRAM SODIMM 


8Mx64 SDRAM SODIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 


GENERAL DESCRIPTION 


The Samsung KMM466S824AT2 is a 8M bit x 64 Synchronous 
Dynamic RAM high density memory module. The Samsung 
KMM466S824ATZ2 consists of eight CMOS 4M x 16 bit with 
Abanks Synchronous DRAMs in TSOP-II 400mil package and a 
1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin glass- 
epoxy substrate. Two 0.1uF decoupling capacitors are mounted 
on the printed circuit board in parellel for each SDRAM. The 
KMM466S824AT2 is a Small Outline Dual In-line Memory Mod- 
ule and is intended for mounting into 144-pin edge connector 
sockets. 

Synchronous design allows precise cycle control with the use of 
system clock. I/O transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 
the same device to be useful for a variety of high bandwidth, 
high performance memory system applications. 


PIN CONFIGURATIONS (Front Side / Back Side) 


Pin Front | Pin Back | Pin Front 


Vss | 51 DQ14 
DQ32 | 53 DQ15 
DQ33 | 55 + Vss 
DQ34 | 57 NC 
DQ35 | 59 

VpD 
DQ36 
DQ37 
DQ38 
DQ39 
Vss 
DQM4 
DQM5 
Vpb 
A3 
A4 
AS 


Voltage Key 


FEATURE 


e 


e 


Performance range 
Max Freq. (Speed) 


KMM466S824AT2-F8 125MHz (8ns) 
KMM466S824AT2-F0 100MHz (10ns) 
KMM466S824AT2-F2 83MHz (12ns) 


Burst Mode Operation 

Auto & Self Refresh Capability (4096 cycles /64ms) 
LVTTL compatible inputs and outputs 

Single 3.3V+0.3V power supply 

WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

All inputs are sampled at the positive going edge of the 
system clock 

Serial Presence Detect with EEPROM 

PCB : Height(1,150mil), double sided component 


PIN NAMES 


PinName [Function 


AO ~A11 Address {Input (multiplexed) 


Chip Select Input 
Row Address Storbe 


* These pins are not used in this module. 
** These pins should be NC in the system 
which does not support SPD. 


SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S8824AT2 NEW JEDEC SDRAM MODULE 
PIN CONFIGURATION DESCRIPTION 


CLK System Clock Active on the positive going edge to sample all inputs. 


las : Disables or enables device operation by masking or enabling all inputs except 
ee AIP SOR CLK, CKE and DQM 
Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 
2 Row / column addresses are multiplexed on the same pins. 
Adin Row address : RAO ~ RA11, column address : CAO ~ CA7 
a Selects bank to be activated during row address latch time. 
ae Bane oee Aa eee Selects bank for read/write during column address latch time. 
RAS Raw Addaee Siohe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 
CAS Galion Adareee Strobe Latches column addresses on the positive going edge of the CLK with CAS lIow. 
Enables column access. 
Fad E Enables write operation and row precharge. 
Write Enable Latches data in starting from CAS, WE active. 
2 Makes data output Hi-Z, tsHz after the colck and masks the output. 
DOMors! Data input/Ouiput Mask Blocks data input when DQM active. (Byte masking) 


Data Input/Output Data inputs/outputs are multiplexed on the same pins. 
Power Supply/Ground Power and ground for the input buffers and the core logic. 
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FUNCTIONAL BLOCK DIAGRAM 
Cs1 


=e if 
CS0 o—_— 
DQMO a DQM4 ¢ t | 
LDQM CS LDQM CS LDQM CS LDam CS 
pao -— DAD Dao Da32°— Dad Dao 
pa1°— Dat Dat Da33 *— Dat Da‘ 
DQ2°-——+ DQ2 U0 DQ2 U4 DQ34°>— DQ2 U2 DQ2 U6 
Da3 °° DAQ3 . DQ3 DQ35 -—| DQ3 DQ3 
Da4°>— Da4 Da4 Dpa36 - pa4 Da4 
DQ5°— DQS5 DQ5 DQ37 -— DAS DQ5 
DAB °— DAG Da6 DQ38 -—| DAa6 Das 
DQ7 DQ7 DQ7 DQ39 -—| DQA7 DQ7 
DQM1 ° UDQM t—— UDQM DQM5 °-——7 UDQM UDQM 
Da8-— DAs t+ DQ8 Da40 -—1 Das Das 
Dag pag L—_| pag DQ41 o—| Dag Dag 
-Da10-— DAa10 H+ DQ10 Da42 e+] Da10 DQ10 
DQ11 > Dai1 H—| Dati DA43 -— DQ11 DAa11 
DQ12-—, Da12 —| DQi2 DQ44 -—| DAa12 Dai2 
Da13 o—| Da13 | DQi13 DQ45 oj DQ13 DQ13 
Da14-— Dpat4 H—| DQi14 Da46 DQ14 Da14 
Da1i5°— Da15 t+ DQ15 DQ47 Da15 Da15 | 
DQM2 o a | DQM6 o tT ) Ae) | 
LDQM CS LDQM CS LDQM CS LDQM CS 
pa1é6-—; DAO Dao Da48 -— DAO L— Dao 
DQ17 -— Dat Dat Da49 pai -_ Da‘ 
Da18°— DQ2 U1 DQ2 US DQ50°-—1 DQ2 U3 Da2 U7 
pa19*— DQ3 DQ3 DQ51°— DQ3 +—+ DQ3 
DQ20°— DaA4 Da4 pas5s2°e— pa4 i Da4 
DaQ21 DQ5 | DQs DQ53 DQ5 DQ5 
DQ22 pas — Da6 DQ54-— DAa6 1 DQ6 
DQ23 > DQ7 DQ7 DQ55°— DQ7 ro DQ7 
DaQM3 °——— UDQM ra UDQM DQM7 °——— UDQM —; UDQM 
DQ24 DAs DQ8 
DQ25 -—| pag i; DQg 
DQ26 -—| DAa10 I—+ DQ10 
DQ27 pati L—+j DQt1 
Daze — Da12 b——— DQ12 
Da29 DQ13 |__| DQ13 
DQ30 -— Da14 4+ DQ14 
DQ31°-— DQ15 t— DQ15 | 


AO ~ An, BAO & 1 °° ® _ SDRAM U0 ~ U7 
RAS o————_® _ SDRAM U0 ~ U7 

CAS °-——--_ SDRAM U0 ~ U7 

WE o——-—_® SDRAM U0 ~ U7 


10.2 Uo/U1 

CKEO o—————_® _ SDRAM U0 ~ U3 
CLKO/1 U4/US 
CKE1 o—————_® SDRAM U4 ~ U7 U2/U3 
102 U6/U7 


Vob 56 ~% 
_L Two 0.1uF Capacitors 


‘| per each SDRAM 
Vss come o 


Pn sunig me 
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KMM466S8824AT2 NEW JEDEC SDRAM MODULE 
ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -1.0~4.6 


Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 


Recommended operating conditions (Voltage referenced to Vss = OV, TA=0 to 70C) 


Output leakage current 


Note : 1. ViH (max) = 4.6V AC for pulse width <10ns acceptable. 
2. Vit (min) = -1.5V AC for pulse width =10ns acceptable. 
3. Any input OV = Vin = VopD + 0.3V, ail other pins are not under test = OV 
4. Dout is disabled, OVS Vout = Vpp 


CAPACITANCE (1a=25°,f 


4MHz) 


Input capacitance (Ao ~ A11, BAO ~ BA1 
Input capacitance (RAS, CAS, WE) 
Input capacitance (CKEO ~ CKE1) 


Input capacitance (CLKO ~ CLK1) 

Input capacitance (CSO ~ CS1) 

Input capacitance (DQM0 ~ DQM7) 

Data input/output capacitance (DQO ~ DQ63) 


ELECTRONICS 


KMM466S824AT2 NEW JEDEC SDRAM MODULE 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted, TA = 0 to 70C) 


| cas | 
| Latency 


Parameter =| Symbol | Test Condition 


Burst Length =1 
tRc=tRc(min) 
lol. =0 mA 


Operating Current 
(One Bank Active) 


Precharge Standby Current CKE = ViL(max), tec = 15ns 


in power-down mode | IccaPS_ | CKE & CLK<ViL(max), toc = © a 


CKE=Vin(min), CS=ViH(min), tec = 15ns 
Icc2N | Input signals are changed one time during 30 
Precharge Standby Current nput signals are changed one time during 30ns 
in non power-down mode CKE=Vix(min), CLK<Vit(max), tec = 0 
lcc2NS 
Input signals are stable 


in power-down mode CKE & ee tec = © 


CKE=Vin(min), CS=Vin(min), tec = 15ns 


Active Standby Current loc3N 


in non power-down mode 
(One Bank Active) 


Input signals are changed one time during 30ns 


CKE2 ViIH(min), CLKS Vit(max), tec = 9 
Icc3NS 
Input signals are stable 
loca Page Burst 
2 Banks activated 
tccp = 2CLKs 560 


Note : 1. Measured with outputs open. 
2. Refresh period is 64ms. 


Operating Current 
(Burst Mode) 
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AC OPERATING TEST CONDITIONS (von = 3.3V £0.3V, Ta = 0 to 70) 


AC Input levels (ViH/VIL) : : 
Input rise and fall time tr/th=1/1 | ons 


Output timing measurement reference level V 
See Fig. 2 


Output load condition 


vit=1.4V 


\/ N ro} 
ar wo 
N 2 
fe] 
— 
Aii—o 
a 
oO 
:e) 


Bie ae ee , VOH(DC)=2.4V,1oH=-2mA ere 
utpu VoL (DC) = 0.4V, lo. = 2mA moe aes 


8702 > | SOpF 50pF 
(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 


OPERATING AC PARAMETER (cc operating conditions unless otherwise noted) 


Row active to row active delay tRRD(min) 


RAS to CAS delay 


30 


} re 
Row active time 


16 

20 

i 48 

: @Operation 70 
Row cycle time 
@Auto refresh 


Number of valid 


Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 
2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. Anew command may be given tRFc after self refresh exit. 
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AC CHARACTERISTICS (Ac operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 


CAS latency=3 

CLK cycle time t 
CAS latency=2 

CLK to valid CAS latency=3 

outpur delay CAS latency=2 


Output data 
hold time CAS latency=2 


i tSH 
tsiz 


Input hold time 
CLK to output in Low-Z | taz | 4 | 


CLK to output CAS latency=3 
in Hi-Z CAS latency=2 


= 
pO fo, oO iw fw NO aa = 
NO 


Note : 1. Parameters depend on programmed CAS latency. 
2. If clock rising time is longer than ‘ns, (tr/2-0.5)ns should be added to the parameter. 
3. Assumed input rise and fall time (tr & tf)=1ns. 
If tr & tf is longer than 1ns, transient time compensation should be considered, 
i.e., [(tr + tf)/2-1]ns should be added to the parameter. 


PSimsuNg i 
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KMM466S824AT2 NEW JEDEC SDRAM MODULE 
FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 


KMM466S824AT2- F8 (Unit : number of clock) 


KMM466S824AT2- F2 (Unit : number of clock) 


83MHz (12.0ns) 


75MHz (13.0ns) 
66MHz (15.0ns) 
60MHz (16.7ns) 


50MHz (20.0ns) 
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SIMPLIFIED TRUTH TABLE 


Mode Register Set 


Auto Refresh 
Ent 
oat io 


: 
" 
We & 

: 


ie 
EB 
a 


x 
x 


= 


Column 
Address 
(Ao~A7) 


Column 
Address 
(Ao~A7) 


r 


Auto Precharge Enable 


Burst Stop H 


Bank Selection 
Precharge H 
Ail Banks 


Clock Suspend or 
Active Power Down 


L 
LH 
LH 


fees 


(V=Valid, X=Don’ t Care, H=Logic High, L=Logic Low) 
Note : 1. OP Code : Operand Code 
Ao ~ A11 & BAo ~ BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by “Auto”. 
Auto/self refresh can be issued only at all banks precharge state. 
4. BAo ~ BA1 : Bank select addresses. 
If both BAo and BA1 are “Low' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 
. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at trp after the end of burst. 
6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 


Units : Inches (millimeters) 


2.66 . 
(67.60) 
— 2.50 
(63.60) 2-R 0.078 Min 
= (2.00 Min) 
0.160.039 
(4.00+0.10) 
Zz _Y 
0.15 Le ge 
(3.70) Sn san 
cle 
0.150 Max =|5 0.024+ 0.001 
(3.81 Max) Oo} 2 (0.60 +0.05) 
ola 


es 


£le 
= = 0.16+0.0039 
aig (4.00+0.10) 0.01 Max 
oj/2 | 1 (0.25 Max) 
| _ [0.06 0.0039 ' "9.03 TYP 
0.04£0.0039 | (1,500.1) (0.80 TYP) 
(1,000.10) 
Detail Z Detail Y 


Tolerances :=.005(.13) unless otherwise specified 


The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4030AT 
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SERIAL PRESENCE DETECT SDRAM MODULE 


Part | : General Information 


General Description 


This appendix describes the Presence Detects for Synchronous DRAM modules. These PD are those referenced in the SPD standard 
as "Specific Features”. The following PD fields will occur, in the order presented, at the point in the standard where the Specific Features 
are referenced ; thatis, after the identification of the Fundamental memory type and before identification of whether there is any Super- 
srt Features presented. 


Address Map 
The following is the SPD address map for Synchronous DRAM. !It describes where the individual LUT-Entries will be held in the serial 
EEPROM; 


Function Described Function Supported 
128 bytes 
256 bytes (2K bit) 


Fundamental memory type 

# of row address on this assembly 

# of column address on this assembly 

# of module banks on this assembly 

Data width of this assembly 

... Data width of this assembly 

Voltage interface standard of this assembly 
SRAM cycle time from clock @CAS latency of 3 
SRAM access time from clock @CAS latency of 3 
DIMM configuration type 

Refresh rate & type 

Primary SDRAM width 

Error checking SDRAM width 


Minimum clock delay for back-to-back random column address tCCD = 1 CLK 
SDRAM device attributes : Burst lengths supported 1,2, 4, 8 & full page 


SDRAM device attributes : # of banks on SDRAM device 


+/- 10% voltage tolerance, 
Burst Read Single bit Write 
precharge all & auto precharge 
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a rer an eae eee ee 
[a8 | Mirimum ow ave torow ache day RD) ———SSCSCSC~sdCS 
Pe 
[20 | Mrimum aca o pechargetme RAS) ———SSCSCSCSC~idCSSC“‘“‘SC Cd 
[a1 [Modiotenkdoniy ——SOSCSC*idS 
[22-64 | supeeetivomaton ay beuedinnawy) ———SOSCSC~C~“~idSSCSC‘“‘“SSSSSC*d 
i coat 

: Ean 


SPD data revision code 2nd edition 


Es 
[72 [Manuacvingiocaion —————SSSSSC*d yao | 
ee 
[ot=ea [Mandacurrreiioncode —SSSCSC~“~S“‘“—s~sSSSC‘ Cd 
2 [Mandacuing aateWee——SSSSSCSC~C~“~SCSiS 
as-08 [amontvestde SSCS 
[co 125 [Manuacuerspectioests ———~SC~*~“~*~“‘~*~*~*~‘“‘~*~*~*~“~‘~rRCSC‘“‘“ 
[26 | sytem toquncytoreewre———SSSCSC~S~S~S~S~—C ed 
[—tar_[casiaeneytorcomre ——=S=S~*~*~*~“~*~*~*~*~*~C Lz wee || 
[ize [Unieedstrageteatom ————SSOSC—C—SCS—‘iSSCSC‘ SSC 


<Note> 
1. This will be 128 bytes for Synchronous DRAM. 


2. This will be typically 256 bytes. 
3. This field is different, module by module. So, if more detail information is needed, see the Part Ill, Individual SPD Datasheets. 
4. Any specific data are not included in this field. Currently, this field is programmed by "00h". 


5. This value is increased sequently from "01h" whenever the manufacturing week is varied. 
6. This field describes manufacturing year and currently is programmed by "61h", which signifies '97. 
7. Any specific data are not included in this field. Currently, this field is programmed by "FFh". 
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Part Il : Detail Byte Assignments 


Byte 0: # of bytes written into serial memory at module manufacturer 


This field describes the total number of bytes used by the module manufacturer for the SPD data and any(optional) specific supplier 
information. The byte count includes the fields for all required and optional data ; 


Number of bytes Byte 0 
Undefined | ooh | 


eC 


Byte 1: Total # of bytes of SPD memory device 


This field describes the total size of the serial memory used to hold the Serial Presence Detect data. The following lookup table 
describes serial memory densities(in bytes) along with the corresponding descriptor ; 


128 bytes 
256 bytes 


Byte 2 : Fundamental memory t 


This field describes the fundamental memory type (or technology) implemented on the module ; 


/——evonraw | _omn_| 
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Byte 3 : # of row address on this assembl 


This field describes the number of row address bits in the SDRAM array. That is, the number of row address bits does not include the 
bank selects(BAO, BA‘). If the module has only one bank or if the module has two banks of the same size and organization, then bits 3:0 
describe the number of row address bits and bits 7:4 are 0. If the module has two banks with different size/organization, then bits 3:0 
describe the row addressing for bank1 and bits 7:4 describe the row addressing for banka ; 


# of row address Bits 3:0 Bits 7:4 
Undefined 


Byte 4 : # of column address on this assembl 


This field describes the number of column address bits in the SDRAM array. That is, the number of column address bits does not 
include the bank selects(BAO, BA‘). If the module has only one bank or if the module has two banks of the same size and organization, 
then bits 3:0 describe the number of column address bits and bits 7:4 are 0. If the module has two banks with different size/organization, 
then bits 3:0 describe the column addressing for bank1 and bits 7:4 describe the column addressing for bankz2 ; 


# of column address Bits 3:0 Bits 7:4 


Undefined | oh 


h 
h 
h 
h 
h 
h 


0 
7 
| 


Byte 5 : # of module banks on this assembl 


xs 


This field describes the number of module banks on the SDRAM module ; 
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Byte 6 & 7: Data width of this assembl 


Byte 6 & 7 are used to designate the data width of the module. The data width is presented as a 16bit word ; bit 0 of byte 6 becomes the 
LSB of the 16bit width identifier and bit 7 of byte 7 becomes MSB. Consequently, if the module has a data width less than 255 bits wide, 
byte 7 will be "OOh". If the data width is 256 bits or higher, byte 7 is used in conjunction with byte 6 to designate the total module width ; 


unre [con | con 
= 
= 


Byte 8 : Voltage interface standard of this assembl 
This field describes the SDRAM module voltage & interface ; 


sows oom 
ee 
ssa oom 
| Fen 


New table 


Byte 9 : SDRAM cycle time from clock @CAS latency of 3 


This field describes the total minimum cycle time(clock period) for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 
2 and ‘(as indicated in byte 18), this byte defines tCC for CAS latency of 3. The byte is broken into two nibbles : the higher order nib- 
ble(bit4 ~7) designates the cycle time to a granularity of 1ns ; the value presented by the lower order nibble has a granularity of 1/10ns 
and ts added to the value of the higher nibble. Samsung SDRAM has the different cycle time @CAS latency of 3, generation by genera- 
tion. So, more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 


Byte 10 : SDRAM access time from clock @CAS latency of 3 

This field describes the total maximum clock to data out for the SDRAM. For example, if the SDRAM supports CAS latency 3, 2 and 1 
(as indicated in byte 18), this byte defines tSAC for CAS latency of 3. The byte is broken into two nibbles : the higher order nibble(bit4 
~7) designates the access time to a granularity of 1ns ; the value presented by the lower order nibble has a granularity of 1/10ns and is 
added to the value of the higher nibble. Samsung SDRAM has the different access time @CAS latency of 3, generation by generation. 
So, more detail information is needed, please refer to the Part ill, Individual SPD Datasheets. 
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Byte 11 : DIMM configuration type 


This field describes the module error detection and correction scheme ; 


Error detect & correct oe 11 


Byte 12 : Refresh rate & type 


This field describes the module's refresh rate and type. The bit 7 is especially used for self refresh flag ; if SDRAM supports self refresh, 
bit 7 is "1" and if not, bit 7 is "O" ; 


Refresh rate/type Byte 12 
Normal(15.625us) | ooh | 


Self refresh 


Byte 13 : Primary SDRAM width 


This field describes the data width of the primary SDRAM components used on the module. The primary SDRAM is that which is used 
for data ; 
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Byte 14 : Error checking SDRAM width 


If the module incorporates error checking and if the primary data SDRAM does not include these bits ; i.e. there are separate error 
checking SDRAMs, then the error checking SDRAM width is expressed in this byte ; 


ECC SDRAM data width Byte 14 


Byte 15 : Minimum clock delay for back-to-back random column addresses 


Number of clocks Byte 15 
Undefined 


Byte 16 : SDRAM device attributes : Burst lengths supported 
This field describes various burst lengths supported. If the burst length is supported, then the corresponding bit is "1". Samsung value 
for this field is "8Fh” because the burst lengths of 1, 2, 4, 8 and full page are supported ; 


Byte 17 : SDRAM device attributes : Number of banks on SDRAM device 
This field describes the number of banks internal to the SDRAM devices ; 


# of banks in component Byte 17 


. Undefined 


00h 
i. 
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Byte 18 : SDRAM device attributes : CAS latenc 
This field describes which CAS latencies are supported for the module. If the bit is "1", then that CAS latency is supported ; 


Byte 19 : SDRAM device attributes : CS latency 


2 
This field describes which CS latencies are acceptable for the module. If the bit is "1", then that CS latency is supported. Samsung value 
for this field is "01h" because CS latency of 0 is supported ; 


3 
| esoned the ttien [Tao [8 1 [8 


Byte 20 : SDRAM device attributes : WE latency 


This field describes which WE latencies are accptable for the module. If the bit is "1", then that WE latency is supported. Samsung value 


for this field is "01h" because WE latency of 0 is supported ; 


[Weuporeatenter | reo [e | s [| « | 2 | 2 | + |e 


Byte 21: SDRAM module attributes: General 
This field describes various aspects of the module. If the aspect is TRUE, then the corresponding bit is "1". Samsung value for this field 
is "00h" ; 


If supported, the bit is "1" TBD redundant | differential | registered | buffered On-card | registered | buffered 
DQMB DQMB Add/Cntr | Add/Cntr 


input input input input 


Byte 22 : SDRAM device attributes : General 
This field describes various aspects of the SDRAMs on the module. If the aspect is TRUE, then the corresponding bit is "1". Samsung 
value for this field is "OEh” ; 


- 


Byte 23 : SDRAM cycle time from clock @CAS latency of 2 

This field describes the total minimum cycle time(clock period) for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 
2 and 1 (as indicated in byte 18), this byte defines tCC for CAS latency of 2. The byte is broken into two nibbles : the higher order nib- 
ble(bit4 ~ 7) designates the cycle time to a granularity of 1ns ; the value presented by the lower order nibble has a granularity of 1/10ns 
and is added to the value of the higher nibble. Samsung SDRAM has the different cycle time @CAS latency of 2, generation by genera- 
tion. So, more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 


If supported, the bit is "1" upper Vdd | lower Vdd | support support support support 
tolerance | tolerance BRSW | precharge auto early RAS 
0=10% 0=10% all precharge | precharge 


1=5% 1=5% 


Byte 24 : SDRAM access time from clock @CAS latency of 2 

This field describes the total maximum clock to data out for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 2 and 1 
(as indicated in byte 18), this byte defines tSAC for CAS latency of 2. The byte is broken into two nibbles : the higher order nibble(bit4 ~ 
7) designates the access time to a granularity of 1ns ; the value presented by the lower order nibble has a granularity of 1/10ns and is 
added to the value of the higher nibble. Samsung SDRAM has the different cycle time @CAS latency of 2, generation by generation. So, 
more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 
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Byte 25 : SDRAM cycle time from clock @CAS latency of 1 


This field describes the total minimum cycle time(clock period) for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 
2 and 1 (as indicated in byte 18), this byte defines tCC for CAS latency of 1. The byte is broken into two pieces : the higher order 
piece(bit2 ~ 7) designates the cycle time to a granularity of 1ns ; the value presented by the lower order piece has a granularity of 1/4ns 
and is added to the value of the higher piece. Samsung SDRAM has the different cycle time @CAS latency of 1, generation by genera- 
tion. So, more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 


Byte 26 : SDRAM access time from clock @CAS latency of 1 


This field describes the total maximum clock to data out for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 2 and 1 
(as indicated in byte 18), this byte defines tSAC for CAS latency of 1. The byte is broken into two pieces : the higher order piece(bit2 ~ 
7) designates the access time to a granularity of ins ; the value presented by the lower order piece has a granularity of 1/4ns and is 
added to the value of the higher piece. Samsung SDRAM has the different access time @CAS latency of 1, generation by generation. 
So, more detail information is needed, please refer to the Part Ili, Individual SPD Datasheets. 


Byte 27 : Minimum row precharge time (=tRP) 


Bit 0 ~ 5 of this byte describe the precharge to active minimum(=tRP) using 1ns granularity. Bits 7 and 6 are reserved for future use. 
Samsung SDRAM has the different value, generation by generation and binning by binning. So, more detail information is needed, 
please refer to the Part Ill, Individual SPD Datasheets. 


Byte 28 : Minimum row active to row active delay (=tRRD 

Bit 0 ~ 5 of this byte describe the minimum row activate to row activate delay(=tRRD) using 1ns granularity. Bits 7 and 6 are reserved for 
future use. Samsung SDRAM has the different value, generation by generation and binning by binning. So, more detail information is 
needed, please refer to the Part Ill, Individual SPD Datasheets. 


Byte 29 : Minimum RAS to CAS delay (=tRCD 

Bit 0 ~ 5 of this byte describe the minimum RAS to CAS delay(=tRCD) using 1ns granularity. Bits 7 and 6 are reserved for future use. 
Samsung SDRAM has the different value, generation by generation and binning by binning. So, more detail information is needed, 
please refer to the Part III, Individual SPD Datasheets. 


Byte 30 : Minimum activate to precharge time (=tRAS) 


Bit 0 ~ 5 of this byte describe the minimum activate to precharge time(=tRAS) using 1ns granularity. Bits 7 and 6 are reserved for future 
use. Samsung SDRAM has the different value, generation by generation and binning by binning. So, more detail information is needed, 
please refer to the Part III, Individual SPD Datasheets. 


Byte 31 : Module bank density 
This field describes the density of each physical bank on the SDRAM DIMM. This field will have at least one bit to "1" to represent at 


least one bank density. If there are more than one bank on the module(as indicated in byte 5) and they have the same density, then only 
one bit is set in this field. If the module has more than one bank of different sizes, then more than one bit will be set for each density rep- 
resented ; 


[Wate tankdensty | ox? [re [ers [ore | mo [ oe | os | oto 


Byte 32 ~ 61 : Superset information (may be used in future) 


This field are reserved for superset information. Currently, these fields are programmed by "00h" because the standardization for these 
fields are not fixed yet. 
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Byte 62 : SPD data revision code 
This field identifies the SDRAM DIMM SPD data revision to which the module conforms. Currently, this field is programmed by "01h" 


ee 
[~~ ardedton | oan 


Byte 63 : Checksum for bytes 0 ~ 62 


This field is the checksum for bytes 0 through 62. Currently, this byte contains the value of the low 8bits of arithmetic sum of bytes 0 
through byte 62. 


Byte 64 ~ 71 : Manufacturer JEDEC ID code 
This field describes the manufacturer JEDEC ID code per EIA/JEP106-E. The unique code for Samsung is "CBh" only for byte64 and 
another bytes, bytes 65 ~ 71 are programmed by "00h" ; 


Psemeung [cen | oon [oom | om | on | oon | om | om 


e72: facturing locatio 
This field identifies the manufacturing location and is programmed by binary code not ASCII ; 


Manufacturing location Byte 72 
Kiheung Korea 
Onyang Korea 


Byte 73 ~ 90 : Manufacturer part # (ASC/l code 


This fields describe the manufacturer part number and are programmed by ASCII code not binary. 


Byte 73 : Samsung memory (ASCII code 


Byte 74 : Samsung memory (ASCII code 
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Byte 75 : Samsung module (ASCII code 


Byte 76 : Memory type (ASCII code) 


Memory type Byte 76 
3(168 or 200pin DIMM) | 33h_— 
4(144pinSODIMM) | —34h_—| 


Byte 77 ~ 79 : Data bits (ASCII code 


4(x64, | 64(x64, 168pin, buffered) _| buffered) 


66(x64, 768pin, 
unbuffered & SPD) 
es 168pin, 


72(x72, 168pin, buffered) | 20h =| 37h =| 32h | 


74(x72, 168pin, 
unbuffered & SPD) 
75(x72, 168pin, 
register, PLL & SPD) 


Byte 80 : Mode & operating voltage (ASCII code 


Mode & operating voltage Byte 80 
F (EDO 3.3V) 
S (Sync. DRAM) 
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Byte 81 ~ 82 : Module density (ASCII code 


20h 
3th 


Byte 83 : Refresh. # of banks in Comp. & interface (ASCII code 


Byte 84 : Composition component (ASCII code 


Byte 85 : Component revision (ASCII code 


| 
a 


Byte 86 : Package type (ASCII code 


Package type Byte 86 
T (400mil TSOP II - forward) 54h 
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Byte 87 : PCB revision (ASCII code) 


This field is used for the expression of PCB height and distinction between new JEDEC DIMM & oid JEDEC DIMM. The marked by "N" 
refers to 16M SDRAM based 168pin unbuffered DIMM only ; 


Byte 88 : Hyphen (ASCII code 


G (Auto & self Ref., 
normal power) 
F (Auto & self Ref., 
low power) 


Byte 90 : Minimum cycle time (ASCII code 


7 (7ns=143MHz) 
8 (8ns=125MHz) 


Byte 91 : Manufacturer revision code for PCB (ASCII code 


This field is refered to the module PCB revision and has the same programming code with byte 87. 


Byte 92 : Manufacturer revision code for component (ASCII code 
This field is refered to the component revision and has the same programming code with byte 85. 
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Byte 93 : Manufacturing date : Week (Binary code) 


This field describes manufacturing week and is increased sequently from "01h" whenever manufacturing week is varied. 


Byte 94 : Manufacturing date ; Year (Binary code) 


This field describes manufacturing year and currently is programmed by "61h", which signifies ‘97. 


Byte 95 ~ 98 : Assembly serial number (Binary code) 


These fields describe assembly serial number. But, all of the Samsung modules are controlled by another way, not assembly serial #. 
Currently, this field is programmed by "00h". 


Byte 99 ~ 125 : Manufacturer specific data (may be used in future) 


Any specific data are not included in this field yet. Currently, this field is programmed by "FFh". 


Byte 126 : System frequency for 66MHz 


System frequency Byte 126 


Byte 127 : CAS latency for 66MHz 


CAS latency for 66MHz Byte 127 
Support 2 & 3 for 66MHz 


Byte 128 ~ 255 : Unused storage locations 


Any specific data are not included in this field yet. Currently, this field is programmed by "FFh". 
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« Organization : 1Mx64 

« Composition : 1Mx16 *4 

« Used component part # : KM416S1020BT-G8/G10/G12 
« #of banks in module : 1 bank 

« #of banks in component : 2 banks 

« Feature : 1,000mil height & single sided component 

+ Refresh : 4K/64ms 

« Contents ; 


oo 
Qo 
= 


10 
0 
3 | Rofrow adress onttisassonby ———SSSCSC~SSSS 
ofeotumn adress onthisassenby_——SSSCSC~idSSCCCSC‘“SSSC*d 
ofmodule banks onthisassenby Si 


SDRAM eyde time fom clock @OAS atenoyofS | re tone [tare | 


sais 


AOh COh 


: ee 
Eror checking SDRAM wih dre 


SDRAM module attributes pees: bale sate 
& redundant addressing 


10 
14 
15 
16 
17 
18 
19 
20 

1 


2 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
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126 | System frequency for 66MHz 


127 CAS latency of both 2 & 3 
128+ | Unused storage locations aaa eee 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h’ whenever the manufacturing week is varied. 
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KMM366S203BTN-G8/G0/G2 


« Organization : 2Mx64 

« Composition : 2Mx8 *8 

« Used component part # : KM48S2020BT-G8/G10/G12 
e #of banks in module : 1 bank 

« #of banks in component : 2 banks 

- Feature : 1,000mil height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 
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Manufacturer part # (Component revision) a ae 42h 
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System frequency for 66MH2 
CAS latency for 66MHz CAS latency of both 2 & 3 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 
KMM366S204BTN-G8/GO/G2 


« Organization : 2Mx64 

- Composition : 1Mx16 *8 

« Used component part # : KM416S1020BT-G8/G10/G12 
e #of banks in module : 2 banks 

« #o0f banks in component : 2 banks 

« Feature : 1,000mil height & double sided component 

« Refresh : 4K/64ms 
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Burst Read Single bit Write 
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Manufacturer JEDEC ID code 


Manufacturer part # (Data bits) 
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84 
; 
a 
c 
Manufacturer pan Qinimumyetime) SST T OT 


92 
93 
94 
95~98 | Assembly serial # 
99~125 | Manufacturer specific data (may be used in future) 


126 System frequency for 66MHz 
127 | CAS latency for 66MHz 


128+ | Unused storage locations 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 


KMM366S400BTN-G8/G0/G2 


« Organization : 4Mx64 

« Composition : 4Mx4 *16 

« Used component part # : KM44S4020BT-G8/G10/G12 
e #of banks in module : 1 bank 

« %#of banks in component : 2 banks 

« Feature : 1,250mil height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 
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SDRAM module attributes ; 00h 
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+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write OEh 
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Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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KMM366S403BT2-G8/G0/G2 


« Organization : 4Mx64 

« Composition : 2Mx8 *16 

« Used component part # : KM48S2020BT-G8/G10/G12 
« #of banks in module : 2 banks 

« #of banks in component : 2 banks 

« Feature : 1,150mil height & double sided component 

« Refresh : 4K/64ms 

+ Contents ; 
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SDRAM device attributes : General Burst Read Single bit Write OEh 
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CAS latency of both 2 & 3 


: 
oO) 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘Oth’ whenever the manufacturing week is varied. 
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KMM366S403BTN-G8/G0/G2 


« Organization : 4Mx64 

« Composition : 2Mx8 *16 
« Used component part #: KM48S2020BT-G8/G10/G12 
« #of banks in module : 2 banks 

« #of banks in component : 2 banks 

« Feature: 1,250mil height & double sided component 

« Refresh: 4K/64ms 
« Contents ; 
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Total # of bytes of SPD memory device 256bytes (2K-bit) fF OH 
2 | Fundamental memory type SDRAM | OH 


# of row address on this assembly ae Caen en| OBh 
Forcoumnadaeos onthsassenby——SSSSCSC*dCSSSCSCSC 
Data width of this assembly | 4 bits 
[Data wih oftivasserby Cid 
SDRAM oc tne fom dock @CAS stray of _—_—_—~«| as] TOns | 
SDRAM acess ine fom dock @CAS tency of ens | Tos _| 


hb 
So 
=z 


bi 
N 
3 
7) 
> 
[-] 
z 
Q 
j=] 
> 


b3) 
@O 
— 
© 
wo 
as 
= 
s¥) 
- 
@o 
go 
< 
mel 
@ 
—_ 
edd 
o 
NO 
ol 
Cc 
x7 
a 
i 
wT 
no] 
o 
a 
n 
@ 
= 
a 
= 
oOo 
an 
P27 
ao 
Qo 
= 


2 


SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page , 8Fh 
SDRAM device attributes : # of banks on SDRAM device 02h 
SDRAM device attributes : CAS latency 1,2&3 07h 


SDRAM device attributes : Write latency OCLK — Oth 


Non-buffered, non-registered 
SDRAM module attributes ne ee is 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write OEh 
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63 Checksum for bytes 0 ~ 62 41h 
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Manufacturer part # (Samsung memory) 
Manufacturer part # (Memory module) 
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127 CAS latency of both 2 & 3 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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KMM374S203BTN-G8/G0O/G2 


« Organization : 2Mx72 

e Composition : 2Mx8 *9 

« Used component part # : KM48S2020BT-G8/G10/G12 
« #of banks in module : 1 bank 

« #of banks in component: 2 banks 

« Feature : 1,000mil height & double sided component 

« Refresh : 4K/64ms 
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15 Minimum clock dealy for back-to-back random column address tCcD = 1CLK 
16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SORAM device attributes : # of banks on SDRAM device 02h 
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20 SDRAM device attributes : Write latency 0 CLK Oth 
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21 | SDRAM module attributes eblee rates aa 00h 
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+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
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Superset information (maybe used in future) aaa ae eee eee 
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24 80h 
25 68h 
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Minimum row active to row active delay (tRRD) | 16ns | 10h 


3 
31 
32~61 


SERIAL PRESENCE DETECT SDRAM MODULE 


[64 [Manufacturer JEDEC IDcode = asst—(‘<‘!é*d;SC*~*é«S mug _ a. fe cl 
65~71 | 0... Manufacturer JEDEC ID code 


~ 
nN 
= 
a 
3 
= 
rt 
3 
c 
3. 
5 
a 
s 
° 
i) 
ot 
° 
3 
Oo 
3 
< 
PS) 
3 
Q 
3 
o 
rs) 
Oo 
ak 
> 


E 
ao 
= 

» 

=] 

c 

ny 

2 

Cc 

x 

@o 

= 

GS 

» 

a 

BS 

— 

n 

o 

3 

a 

Cc 

S 

a 

3 

@o 

3 

° 

< 

— 

. 

(=) ow 
a= = 


7h 


= 
<a 
=a 


=| 
a | 
=i a} 
ey a 
os} 
Q\3 
oS 
o!] o 
hee Sat itis, | 
noms} 
2 | @ 
ala 
th) tH 
2|3 
2/ 
2/)= 
3/3 
=e 
3 
oO 
_< 
fo} 
@O 
a 
3 
@O 
& 
cs 
Ww 
feos] 
a 
QO] A 
Oo 
= i 


oan Manufacturer revision code (For component) B-die (3rd Gen.) 42h 


91 

92 

93 Manufacturing date (Week) 3 
94 


99~125 | Manufacturer specific data (may be used in future) ee ta es 
[eerie seh 


127 | CAS latency for 66MHz CAS latency of both 2 & 3 06h 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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KMM374S400BTN-G8/GO/G2 


« Organization : 4Mx72 

e Composition : 4Mx4 *18 

« Used component part #: KM44S4020BT-G8/G10/G12 
« #of banks in module : 1 bank 

« #of banks in component : 2 banks 

« Feature : 1,250mil height & double sided component 

« Refresh : 4K/64ms 
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SDRAM device attributes : CS latency 0 CLK Oth 
SDRAM device attributes : Write latency 0 CLK Oth 


Non-buffered, non-regis' 
SDRAM module attributes vas abrs 
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+/- 10% voltage tolerance, 
Burst Read Single bit Write 
precharge all, auto precharge 
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SDRAM device attributes : General 
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Manufacturer part # (Package type) 
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Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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KMM374S403BTN-G8/G0/G2 


« Organization : 4Mx72 

« Composition : 2Mx8 *18 

+ Used component part # : KM48S2020BT-G8/G10/G12 
« # of banks in module : 2 banks 

+ #of banks in component: 2 banks 

« Feature : 1,250mil height & double sided component 

« Refresh: 4K/64ms 

« Contents ; 


 # of bytes written into serial memory at module manufacturer | of bytes written into serial memory at module manufacturer | ok Ee ae ~ 80h tS” 
[Toa Fofbyies of SPO memory device ——_——=i| SCs RR) 
2 
a [woteohmn adéress nthisassenby | 
eC ee 
[te 


# of module banks on this assembly 


SDRAM cycle time from clock @CAS latency of 3 |} 8ns | 10ns | 12ns | 80h | AOh COh 2 
SDRAM access time from clock @CAS latency of 3 | 6ns | 7ns_ | | 60h | 
DIMM configuraion type ECC 


~ 
oO 
ry 
oo 
a 
=. 
re¥ 
= 
> 
° 
2 
~ 
=. 
G 
8 
@ 
3 
Ss 
< 


1 


Refresh rate & type 15.625us, support self refresh ies al 


SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 
SDRAM device attributes : CAS latency Se 07h 


2 
14 
17 


SDRAM device attributes : CS latency OCLK | tH 
20 | SDRAM device attributes : Write latency 0 CLK Fh 


21 | SDRAM module attributes nope uuee: Pours 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


73_[SORAMcjcle tine GAS ley of? —_————~*dt_aee | tone ‘ieee | com [om | Fo | 2 
24 | SORAM access tine @UAS eieoy of? ‘| _7os | enw | ons | Toh | 80m | ooh | 2 
[25 [SDRAM ojce tine @OASiatenoyof ‘| Pare | aire | sone | eon | 60 | 7 | 2 
[28 [SDRAW access tine @OAS etenoy 7 | 206 Zanw | Paes | stn | Son | 60m [2 
27 [Minimum row prechargetime tee) | 206 | aim | sone | tm | ian | ven | 
25 [Minimum rw active trow ave delay (RE) | 16ne | aire | 2me [von | van | ae | 
[22 [ Minimum RAST CAS delay RCO) _—_—_——~—S~SCSC*dC ew | a0me | veh [tan | seh | 
[30 [Wirimumacvateprecargetine RAS) | ans | stnw | eons | sth | sm | ach | 

SC 

e2 [SPO datarevionende SS SSSC*dSSCSCS on SPSCSSSCd 

co [heckeunforbyes0=@2SC«SCSC~‘“SSC*~“‘“‘*S*d;CSCSC 
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SERIAL PRESENCE DETECT SDRAM MODULE 


yte 


B 


nel 
72 _[Wanutaduingocaton ae 
75 [Nanutacurerpan Werner; medio) | ma 
76_| Manatee par # Memory Ype edge come) is 
77 _[Manutecuerpan#(Gstebts) oe 
co Manutaduer par #(OataBe) a 


“J 
oO 


= 
D 
3 
=a 
a 
2. 
= 
o 
=_ 
3 
ny) 
a 
tk 
an 
oO 
ry) 
- 
ry 
Ss 
= 
Go 
RS 
N 
° 
> 


~I 
© 


Siedes Manufacturer part # (Data bits) 


Manufacturer part # (Mode & operating voltage) 53h 


= Manufacturer part # (Module deny a ee ee 


81 


ao 
N 


83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 


Manufacturer part # (Compositon component) 33h 


Manufacturer part # (Component revision) eae See See ee 
[a7 [Manufctuerpan#(PcBrevsio) | ONCHCSCS 
[a8 | Manutectrerpart# fiyphen) PTC 
[88 _[Manutactuerpat# Powe SSSCSC~CSC“‘“‘(C(‘;SCSTOCLCAHOCSC~SC~*Y 
j 80 | Manufacturer pan #(ainimumyoetmey —_———=«d| | ©] @ | 9am | so | an |_| 
et [Manuacturerrevsion code (ForPCB) | SSOCNC«dTCSCSSCEHSSCSC“‘SCO*‘*d 
iches Manufacturer revision code (For component) | Bedie(rdGen) = | ah 
8 [Manutecurng date We TCT TSC~d 

| 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT | SDRAM MODULE 


KMM366S404AT-G8/G0/G2 


« Organization : 4Mx64 

« Composition : 4Mx16 *4 

« Used component part # : KM416S4020AT-G8/G10/G12 
« #of banks in module : 1 bank 

« #of banks in component : 2 banks 

« Feature : 1,000mil height & single sided component 

« Refresh : 4K/64ms 

« Contents ; 


Te Fotbves otsPO menoy deve | CCB 
a 
fA inoumaiaemeteeenty er 

ea 
aa 


S 


# of module banks on this assembly ft bank 
Data width of this nit 64 bits 


Voltage interface standard of this assembly LVTTL 


h 


i=} 


SDRAM cycle time from clock @CAS latency of 3 | ans | 10ns | 12ns | 80h | AOh COh 
SDRAM access time from clock @CAS latency of 3 | ens | tne | ans | oh 70h | 80h 


"2 
& [nay soma ns 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


1 BORA secs tne @CAS trey 12 |e 

[SDRAM eyeletime @oASiateneyoft | 
SBE aes ee 
[nna vac ee oy) | ae [aa 
[snap ine [ats | 
Superset information (maybe used in future) fie 00h 
a 


= 


Oh 


N 
ho 


32~61 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


CEh 


wo 
z= 


Dh 


Manufacturer part # (Memory type & edge connector) a a 
77 Manufacturer part # (Data bits) flank 
18: | cee Manufacturer part # (Data bits) eee eee 36h 


81 | Manufacturer part # (Module density) 20h 


83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 


4 Manufacturer part # (Compositon component) aa sai 34h 


fee] 


85 Manufacturer part # (Component revision) 
Manufacturer part # (Package type) 


Manufacturer part # (PCB revision) 


Manufacturer part # (Hyphen) 


| oe eee a 2 
Manufacturer part # (Power) ae Seer 47h 


A 

T 

G 
Manufacturer part # (Minimum cycle time) | 8 | o | 2 | 38h | 30n | 
Manufacturer revision code (For PCB) 20h 
Seeds Manufacturer revision code (For component) 


Manufacturing date (Week) 


: 
as 


87 


88 Dh 


5 
2 
3 


w 
N 
=> 


[=] 


h 


95~98 | Assembly serial # 


99~125 | Manufacturer specific data (may be used in future) 
126 | System frequency for 66MHz 
127 | CAS latency for 66MHz 
128+ | Unused storage locations i ene | 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week ts varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 
KMM366S424AT-G8/G0/G2 


e Organization : 4Mx64 

+ Composition : 4Mx16 *4 

« Used component part # : KM416S4030AT-G8/G10/G12 
« #of banks in module : 1 bank 

« #of banks in component: 4 banks 

« Feature : 1,000mil height & single sided component 

« Refresh : 4K/64ms 

« Contents ; 


2 


Voltage interface standard of this assembly 
SDRAM cycle time from clock @CAS latency of 3 


SDRAM access time from clock @CAS latency of 3 


7 


DIMM configuraion type 
Refresh rate & type 
Primary SDRAM width 


13 
14 
15 
17 
18 
19 
20 

1 


2 SDRAM module attributes Non-buffered, nan sepletwled 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


hum aivate precharge tine Ras) —————d 

qi 
a 
[Checksum frbyesO=@2———SSSSCSCSC~dSSSSCSCSSSSSSS~*dYC 


PSAMsuNag - 


ELECTRONICS 


FOh 
70h 80h 


00h 
1Ah 


= 
ASS 
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23 
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26 
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3 


= 


SERIAL PRESENCE DETECT SDRAM MODULE 


“72 _[Warafacuing ston SSSSS* Cyan Kea 
[7 [Wartacsrerpar# Gansungmenoy)————S*|SSKSSCdSSCSC*dCCS 
[74 | artacsrerpar# Sensing memon)————SS*| SSS 
[75 [MantacurerpanWemon/moaiey Si SSS 
[76 Mansacirerpar# emery yped edge comnedon | ——~—SSCYSSYCS 
“77 [Manwecrerpar#(Oatasis) | Bark] 


[80 |Manutacturerpart# (ode @operatngvotage) | SCT CSSCSd 
et _[Maniacturerpan# Module densiyy | Bane | HT 
eaten Manufacturer part # (Module density) 
[84 [Manufacturer pan #(Composon component) 
[85 [Manufacturer par#(Componentrevson) 
[88 [Manufactrerpart# Package ype) 
aan 
[ae [Manutectrerpan# Povey | aa an 
i 3802\ in 
Pa 


ai w 
s = 
s s 


Manufacturer part # (Minimum cycle time) eB peo pe ae 38h 30h 32h 
Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 


Oe 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 


ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM366S803AT-G8/G0/G2 


« Organization : 8Mx64 

« Composition : 8Mx8 *8 

« Used component part #: KM48S8020AT-G8/G10/G12 
« # of banks in module : 1 bank 

« #of banks in component : 2 banks 

» Feature : 1,000mil height & double sided component 

« Refresh : 4K/64ms 

- Contents ; 


retin Deseeibed 


c 
«| Retcoumnadsressontibassenby——SSSSC*SSCSC 


a= 


iss] 
a 


o 
=z 


SDRAM cycle time from clock @CAS latency of 3 | ns | 10ns | 12ns | 80h AOh COh 


Qa 
Oo 
sa 
“I 
So 
s 


m 
3 
3 
=} 
2 
> 
oO 
° 
zx 
5 
a 
no 
oO 
a 
> 
= 
= 
& 
> 
i 
Ce} 
3 
o 


Non-buffered, non-registered 
SDRAM module attributes 8 00h 


12 
13 
14 
17 
20 

1 : 
& redundant addressing 


2 


+/- 10% voltage tolerance, 


ELECTRONICS 


SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 
[28 [SORAWcjaetime @CASTatency of? ————~—~—~—«|—tane [tne [fone | CoH [bn | Fon 
28 [Minimum ow acve to row ave delay (RC) ——_—_—_—| tens | 20ne | zane | rom | tah | 16h 
28 [Minimum RASTo CAS delay RCD) ———SSS~S*dtCans | ans | zens | tah] teh | 1An_| 


23 
24 
25 
26 
27 
28 
29 
30 
31 

2 

3 


SERIAL PRESENCE DETECT SDRAM MODULE 


_ a. un se Described a ; 
64 | Manufacturer JEDEC ID code —— 
65~71 
2 


3 
74 


~] 


Manufacturer part # (Mode & operating voltage) 


Manufacturer part # (Module density) 
Manufacturer part # (Module density) 


3 | Manufacturer part # (Refresh, # of banks in Comp. & interface) re ee ae eee 


Manufacturer part # (Package type) 54h 
Manufacturer part # (PCB revision) 20h 
Manufacturer part # (Hyphen) 2Dh 


Manufacturer part # (Power) 47h 
Manufacturer part # (Minimum cycle time) be By ile 20 ji) | Taos || 30h 32h 
Manufacturer revision code (For PCB) Blank (Mother PCB) 


Manufacturer revision code (For component) 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 
KMM366S823AT-G8/G0/G2 


« Organization : 8Mx64 

« Composition : 8Mx8 *8 

« Used component part #: KM48S8030AT-G8/G10/G12 
« #of banks in module : 1 bank 

« #of banks in component: 4 banks 

+ Feature: 1,000mil height & double sided component 

« Refresh: 4K/64ms 

e« Contents ; 


# of bytes written into serial memory at module manufacturer 128bytes 
Total # of bytes of SPD memory device 256bytes (2K-bit) 


# of row address on this assembly 


Fundamental memory type SDRAM 
# of column address on this assembly 


Ze 

| 1 | 

| 2 | 

a 

pars 

S| Fofmodue banks onthis assembly | 

le ce Data width of this assembly 

i Data width of this assembly Pe 
[8 [Wotage ntertace standard oftisassembly | TT 
| 9 [SDRAM cycle time from clock @CAS latency of | tons | t2ns_| 
| 10 | SDRAM access time from clock @CAS latency of 3 | mms | ens | 
| it | 
| 12 | 
| 13 
ez 
| 18 | 
Lae 
| 17 | 
| 18 
sae 


Oo; 
o;}o 
as 


[Primary SORAMWiah——SSSCSC~—‘iSC“‘(CSSS 
FErorehecking SDRAM wath | CN 
& redundant addressing 


+/- 10% voltage tolerance, 
Burst Read Single bit Write 
precharge all, auto precharge 


& 


2 
3 
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16 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


2 eee ee rt : 


Manufacturing location Onyang Korea | Oth 
Manufacturer part # (Samsung memory) 4Bh 
74 Manufacturer part # (Samsung memory) hae ee 4Dh 


83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 


ceo TA 
a ce 
ee 
ee Seen 
a7 | Manutactwer pat # (PCB evson) —————SSSS~dS 
g6_[Manutaduer pan phe ———SSSSSSC*d 
[ot | Manuacurer revision code ForPCB)——~—S*dYSSC*ank ter) 


System frequency for 66MHz 
[128+ [Unused storagetocatons | 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM366S804AT-G8/G0/G2 


e Organization : 8Mx64 

« Composition : 4Mx16 *8 

« Used component part # : KM416S4020AT-G8/G10/G12 
« # of banks in module : 2 banks 

e #of banks in component : 2 banks 

« Feature: 1,000mil height & double sided component 

» Refresh: 4K/64ms 

« Contents ; 


2 
Fotrowadsresonttisassonby———SSCSCSCS~idSCSC“‘CSCdC—* 
[Foteotmn adress onthisassenby————SSCSCSC~CSSCSC‘“‘aS*SC*dCSSSSSC 
i a 
ee 


# of module banks on this assembly 2 banks 
Data width of this assembly 


Voltage interface standard of this assembly LVTTL Oth 
SDRAM cycle time from clock @CAS latency of 3 | ans | tons | 12ns | 80h | AOh cOh 


SDRAM access time from clock @CAS latency of 3 | 7ns | 8ns_ | 60h 70h 


7 |...... Data width of this assembly je ee | 
Refresh rate & type 15.625us, support self refresh 


Primary SDRAM width 


= 


a 
4 [fivorchecking SORAMWidh | CN 
20 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


SDRAM cycle time @CAS latency of 2 


SDRAM access time @CAS latency of 2 | 6ns_ | 
SDRAM cycle time @CAS latency of 1 Poe 
SDRAM access time @CAS latency of 1 aa 


N 
N 


23 


: [eth [oon 
imam row ave rw acve delay (RRC) | tone _| zine | Pie | ton_| tam 


Minimum row precharge time (=tRP) 


[ohecksunforbyes0=62—SSSSCSC*SSSSCSCSS~*dtC HH 
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24 
25 
26 
27 
28 
29 
30 
31 
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SERIAL PRESENCE DETECT | SDRAM MODULE 


(2) 
m 


64 | Manufacturer JEDEC ID code 
65~71 | ...... Manufacturer JEDEC !D code 


72 Manufacturing location 

73 Manufacturer part # (Samsung memory) 

74 Manufacturer part # (Samsung memory) PM 4Dh 

75 Manufacturer part # (Memory module) PMY D 
ee See 


Manufacturer part # (Memory type & edge connector) 33 
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ae Manufacturer part # (Data bits) a a 36h 


53h 
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ane Se 
83 Manufacturer part # (Refresh, # of banks in Comp. & interface) eet ea 
ea, 
Sa wees, 


N]} oO 


N 


g 


Manufacturing date (Week) 
94 Manufacturing date (Year) 


6 


= 
=> 


o 
db 
= 
2 


99~125 | Manufacturer specific data (may be used in future) FFh 


126 System frequency for 66MHz 66MHz 
127 CAS latency for 66MHz CAS latency of both 2 & 3 
128+ | Unused storage locations oe ee 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM366S824AT-G8/G0/G2 


« Organization : 8Mx64 

« Composition : 4Mx16 *8 

« Used component part #: KM416S4030AT-G8/G10/G12 
« #of banks in module : 2 banks 

« #of banks in component: 4 banks 

« Feature : 1,000mil height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 


256bytes (2K-bit) 


Fundamental memory type SDRAM 
# of row address on this assembly 0Ch 
4 # of column address on this assembly cee, ee 08h 


LS) 


fs 
< 
) 
= 
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zs 


# of module banks on this assembly 02h 


Voltage interface standard of this assembly 

SDRAM cycle time from clock @CAS latency of 3 | éns | 10ns | 12ns | 80h | AOh COh 
SDRAM access time from clock @CAS latency of 3 | ens | 7ns | 8ns | 60h 70h 
6 


1 
i 
13 
[Er checking SDRAM way YC 
7 

& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 


OEh 


N 
nN 


precharge all, auto precharge 


z 
2i_| SORAM acceostine @CASiateney of? ——~—SSS*d ts Ts | 
25_| SORAM eydetine @CASTateneyoti ———SS*d 
26 SORAM access tine @OAS tony of7___——S*d 


Oh 
60h 
00h 


FOh 


70h 


EE 


00h 


28 | Minimum row atv to row acve delay (RRO) ———=«|—Fenw | 20m | ane 
30 Minimum activate precharge time (=tRAS) | 48ns | Sons | 60ns | 32h 3Ch 
31 Module bank density 08h 

32~61 | Superset information (maybe used in future) = ae 00h 


ELECTRONICS 
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SERIAL PRESENCE DETECT SDRAM MODULE 


a oe 
7 Onyang Korea 
73 Manufacturer part # (Samsung memory) ; 

3 


7 Manufacturer part # (Samsung memory) 


75 Manufacturer part # (Memory module) 
76 Manufacturer part # (Memory type & edge connector) 


77 _ | Manufacturer part # (Data bits) | Blank 
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3 
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te) 
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Manufacturer part # (Data bits) 
Manufacturer part # (Data bits) 6h 
Manufacturer part # (Mode & operating voltage) 53h 
Manufacturer part # (Module density) 20h 
Manufacturer part # (Module density) 


s 
z 
a 
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1 
92 Manufacturer revision code (For component) A-die (2nd Gen.) 
93 Manufacturing date (Week) 
Manufacturing date (Year) 
95~98 | Assembly serial # 
99~125 | Manufacturer specific data (may be used in future) 
126 System frequency for 66MH2 
127 | CAS latency for 66MHz 


128+ | Unused storage locations 
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Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT | SDRAM MODULE 


KMM366S1600AT-G8/G0/G2 


« Organization : 16Mx64 

« Composition : 16Mx4 *16 

« Used component part # : KM44S16020AT-G8/G10/G12 
« # of banks in module : 1 bank 

e #of banks in component : 2 banks 

« Feature : 1,250mil height & double sided component 

« Refresh : 4K/64ms 

- Contents ; 


Teal ofbyies af SPD memory deve =| SCs KY CS 
7 [Findamerisimemonytpe ——SSSSC*dSCSR mS 
Fotrow address onthisassonby SSCS 


4 # of column address on this assembly OAh 
# of module banks on this assembly Oth 


SORA eyletine fom deck @OASiateneyofS | ahs |_10n8 | 

SORAW access tine fom dock @CAS tency ofS | rs _| Tre | one 
CS 
Erorchecing SORAMWwah «YS Wore 


SDRAM module attributes Non-buffered, nonsediee les 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


SORA acess tine @CASateneyof@————SSC~dCw | 

[SORA oydetine @cASIatereyot? Td 
[SORAMaccesstine @oASTaereyof? ———SSSS*d SY 
mam row recharge me GiRe) ~~ | 
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2 
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Minimum RAS to CAS delay (=tRCD) | 20ns_ | 24ns | 26ns_| 
Minimum activate precharge time (=tRAS) | 48ns | 50ns | 
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SERIAL PRESENCE DETECT SDRAM MODULE 


Onyang Korea 
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20h 
36h 


Manufacturer part # (Mode & operating voltage) Ss 53h 
81 | Manufacturer part # (Module density) 
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83 Manufacturer part # (Refresh, # of banks in Comp. & interface) ra 


77 Manufacturer part # (Data bits) 
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a7 [Manutecuerpar# (PCB evson) ——SSSSCS~SSSC 
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Manufacturing date (Week) 
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A} N 
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94 
95~98 
99~125 

126 System frequency for 66MHz 


127 | CAS latency for 66MHz CAS latency of both 2 & 3 06h 
128+ | Unused storage locations pow hon He el FFh 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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Lp 
= 
zs 


FFh 


Manufacturer specific data (may be used in future) 


ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 
KMM366S 1620AT-G8/G0/G2 


« Organization : 16Mx64 

« Composition : 16Mx4 *16 

e Used component part # : KM44S16030AT-G8/G10/G12 
« #of banks in module : 1 bank 

¢ #of banks in component: 4 banks 

« Feature : 1,250mil height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 


+ 
° 
S 
= 
° 
= 
o 
a 
2. 
o 
a 
° 
S 
- 
2. 
oo 
£*%) 
a 
o 
@ 
3 
Ss 
< 
—_ 
NO 
o|o : 
ie) : 
= fe 


Ah 


~ - 
o 
i= 
2 
Q 
= 
3 
5 
» 
2 
2 
® 
o 
a 
re) 
3 
eo 
=. 
a 
2 
@ 
3 
S 
< 


Refresh rate & type 15.625us, support self refresh 


Er ehecing SORAMWth———SSSSCSCS~S~dCSC~i i 
[SORAM deve atibtes Pofbankson SDRAM devin [banks 
—— 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


[SORAW eco tine @oAStaereyof? ———SCSCSCSC~*dCw “tre | ee | 
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32~61 | Superset information (maybe used in future) Py den ee = ew 
62 SPD data revision code 2nd edition 


aD " 


ELECTRONICS 


Checksum for bytes 0 ~ 62 


SERIAL PRESENCE DETECT SDRAM MODULE 


7 
m2 
: 
z 
7 
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92 
Manufacturing date (Week) 
94 | Manufacturing date (Year) 
ifi 


os 
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=> 


95~98 | Assembly serial # 


99~125 | Manufacturer specific data (may be used in future) 


126 System frequency for 66MHz2 
127 CAS fatency for 66MHz 
128+ | Unused storage locations 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 
KMM366S1603AT-G8/G0/G2 


« Organization : 16Mx64 

« Composition : 8Mx8 *16 

« Used component part # : KM48S8020AT-G8/G10/G12 
« # of banks in module : 2 banks 

« #of banks in component : 2 banks 

e Feature : 1,250mil height & double sided component 

« Refresh : 4K/64ms 

- Contents ; 
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Potrow address onthoassenby———SSCSCSC~sdCSCSC‘“‘“‘aSCSCSC* 
a | Woteoune address ontisasonby dT 


Data width of this assembly 
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70h 


Erorheching SDRAM Ne 


SDRAM device attributes : CAS latency 
SDRAM device attributes : CS latency 0 CLK 
SDRAM device attributes : Write latency 0 CLK 
SDRAM module attributes Non-buffered, non segerered 
& redundant addressing 


+/- 10% voltage tolerance, 
Burst Read Single bit Write 


17 
19 
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N 
Ls) 


SDRAM device attributes : General 
precharge all, auto precharge 


FOh 


SDRAM cycle time @CAS latency of 2 


| 12ns | tans | t5ns | 
SDRAM access time @CAS latency of 2 | 6ns | 7ns | 8ns | 70h | 80h | 
SDRAM oydetine @CASitenoyori ————SSSS«d << 
| 24ns 


COh 
60h 
14h 
14h 


18h 1Ah 
32h 3Ch 
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2 
2 
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6 Checksum for bytes 0 ~ 62 iss ete eee pe Bene ECh | SE | 


ELECTRONICS 


Minimum RAS to CAS delay (=tRCD) | 20ns | 24ns | 26ns | 
Minimum activate precharge time (=tRAS) | 48ns | 50ns | 60ns | 


Minimum row active to row active delay (tRRD) | 16ns | 20ns | 24ns 
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SERIAL PRESENCE DETECT SDRAM MODULE 


Manufacturer JEDEC ID code _ 
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Manufacturer part # (Samsung memory) 
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Manufacturer part # (Memory module) - 


Manufacturer part # (Data bits) 


Manufacturer part # (Mode & operating voltage) 
Manufacturer part # (Module density) 


Manufacturer part # (Module density) 
| 83 | Manufacturer part # (Refresh, # of banks in Comp. & interface) 
Manufacturer part # (Compositon component) 


| 
| 76 
ee 
| 78 | Manufacturer part # (Data bits) 
| 79 | 
| 80 | 
| at | 
| 82 | 
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73 
74 
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79 
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[| 2 | seh 
Blank (Mother PCB) 20h 


41h 


O6h 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h’ whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 


KMM366S1623AT-G8/G0O/G2 


« Organization : 16Mx64 

« Composition : 8Mx8 *16 

« Used component part # : KM48S8030AT-G8/G10/G12 
« # of banks in module : 2 banks 

« #of banks in component: 4 banks 

« Feature : 1,250mil height & double sided component 

« Refresh : 4K/64ms 

- Contents ; 
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Toit ofbyes ef SPD memory deve | RRes H|S 
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4 # of column address on this assembly a ae 
Data width of this assembly 64 bits 


Voltage interface standard of this assembly LVTTL 
SDRAM cycle time from clock @CAS latency of 3 | ns | tons | 12ns | 80h | AOh COh 
SDRAM access time from clock @CAS latency of 3 | ens | 7ns [| 8ns | 60h | 


Refresh rate & type 15.625us, support self refresh 
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1 | SDRAM module attributes slr i ce cao 
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+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 


precharge all, auto precharge 


SDRAM cycle time @CAS latency of 2 


SDRAM access time @CAS latency of 2 


SDRAM cycle time @CAS latency of 1 
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SERIAL PRESENCE DETECT SDRAM MODULE 


‘Byte ee ee crbed 


65~71 | ...... Manufacturer JEDEC ID code | ss Samsung 


73 Manufacturer part # (Samsung memory) 4 
74 Manufacturer part # (Samsung memory) PM 4Dh 
75 Manufacturer part # (Memory module) PUM 4Dh 
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Manufacturer part # (Mode & operating voltage) 53h 
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82 | Manufacturer part # (Module density) 


83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 
84 Manufacturer part # (Compositon component) 33h 
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Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 
KMM374S803AT-G8/G0/G2 


« Organization : 8Mx72 

« Composition : 8Mx8 *9 

« Used component part #: KM48S8020AT-G8/G10/G12 
e #of banks in module : 1 bank 

« #of banks in component: 2 banks 

+ Feature : 1,000mi} height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 


80h 
08h 
04h 


j=] 


i) 


Oth 


SDRAM oye time fom clock @CAS tency of ———_—~|_—ans_—| 

11 DIMM configuraion type 
12 
13 
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SDRAM device attributes : CAS latency 06h 
SDRAM device attributes : CS latency 0 CLK 


20 SDRAM device attributes : Write latency 0 CLK 


21 | SDRAM module attributes ee on emaeres 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 


N 
No 


precharge all, auto precharge 


SDRAM cycle time @CAS latency of 2 13ns 


SDRAM access time @CAS latency of 2 


[ens | 

ens [Tes [ oe 

SORAM oc tine @CAS trevor? SS iY 
ices eee 
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Cc FOh 


80h 


70h 


00h 
1Ah 


SDRAM access time @CAS latency of 1 
Minimum row precharge time (=tRP) 26ns 
Minimum row active to row active delay (tRRD) | 16ns | 20ns | 24ns_ | 


18h 
32h 


1Ah 


Minimum RAS to CAS delay (=tRCD) 20ns 
Minimum activate precharge time (=tRAS) | 48ns | 50ns | 60ns | 


Oh 
00h 
14h 
10h 
30h 
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ELECTRONICS 
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SERIAL PRESENCE DETECT SDRAM MODULE 


[72 | Maruicuing eatin Siding Ko 
773 |Manuacirerpar # Gamsunenenoy) Sd 
(74 | Maruticrerpar ¥# Gamsungmemoy) di 
(7 [Maruacturerpar # Wemey mode) |S 
[76 | Manuicrerpar# Menor ype edge comes) [Ss SSS*S Sd 
77 [Manutectverpat# Oates) SSCS 
2 ee ee 


a aa ae Tae 
ee 
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[ae Manicirerpar # Povey ———SSSSCSC*dSCSCSSCSSSm id 
[a | Manuicuerpar #Winimumieyaetne) Ss TO] ae] ath | 
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i ieee aia 

ea ene 


95~98 | Assembly serial # 00h 
99~125 | Manufacturer specific data (may be used in future) FFh 
06h 

Fh 


CAS latency for 66MHz CAS latency of both 2 & 3 | Oh 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT | SDRAM MODULE 


KMM374S823AT-G8/G0/G2 


« Organization : 8Mx72 

« Composition : 8Mx8 *9 

« Used component part #: KM48S8030AT-G8/G10/G12 
+ # of banks in module : 1 bank 

« # of banks in component : 4 banks 

+ Feature: 1,000mil height & double sided component 

« Refresh: 4K/64ms 

« Contents ; 
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Foteouinadéess ontisasserby—_—SSSSCdSSCSCSCC* 
[Data wiahoftisassenby SSCS 


SDRAM cycle time from clock @CAS latency of 3 | ans |{ tons | 12ns [| 80h | AOh COh 
SDRAM access time from clock @CAS latency of 3 | 6ns | 7ns | éns | 60h | 70h 80h 


13 [Finan SORAMwith—OSSCSCSCS~—~*S*S*~‘~SSC‘“‘( 
ia [Erorcheaing SORAMWaH CT 
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1 es oO 
. Non-buffered, non-registered 
21 SDRAM module attributes f 
& redundant addressing 


DIMM configuraion type 02h 


N“ 


=} |} 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 


nN 
NR 


precharge all, auto precharge 
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30 | Minimum activate precharge time (=tRAS) | 48ns | 50ns | 60ns | 30h 32h 3Ch 
PWodtisbarkdersty SS SSSSC*YCSSCS PO 
Sueretifomation maybe wsedintaursy Si 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


64 | Manufacturer JEDEC ID code OO 
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Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 


ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 
KMM374S1600AT-G8/GO/G2 


« Organization : 16Mx72 

e Composition : 16Mx4 *18 

« Used component part # : KM44S16020AT-G8/G10/G12 
« #of banks in module : 1 bank 

« #of banks in component: 2 banks 

« Feature: 1,250mil height & double sided component 

« Refresh: 4K/64ms 

« Contents ; 


80h 


128bytes 
Total # of bytes of SPD memory device 256bytes (2K-bit) 
Fundamental memory type SDRAM 


Data width of this assembly 

a Data width of this assembly ia 
SORAM access tine fom deck @OAS stray of3 | ere | tre | tne | 60h 
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[Primary SORAMwith ——SSC~iRCSC“‘(SCOU# CO 
[enor checking SDRAMwih TS 
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& redundant addressing 
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+/- 10% voitage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


24 

25 [SDRAM oyaetime @cASlatnoy oft | | 

26 [SDRAMaccesstime @CASTatoneyof! | | 

32~61 | Superset information (maybe used in future) haa er 
e2 


ELECTRONICS 
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SERIAL PRESENCE DETECT SDRAM MODULE 


[Manufacturer JEDEC IDcode = ttsSs=id JEDEC ID code _ _ 7 [Samsung | CEHCitC:*id' _ CEh —— 
4Bh 
4Dh 
33h 
20h 
37h 
34h 
53h 


a ee ee 


FFh 
66h 


127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM374S1620AT-G8/G0/G2 


« Organization : 16Mx72 

« Composition : 16Mx4 *18 

« Used component part # : KM44S16030AT-G8/G10/G12 
e #of banks in module : 1 bank 

« #of banks in component: 4 banks 

+ Feature : 1,250mil height & double sided component 

e Refresh : 4K/64ms 

« Contents ; 
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Voltage interface standard of this assembly LVTTL O1h 
SDRAM cycle time from clock @CAS latency of 3 | ans | 10ns | 12ns | 80h AOh COh 


SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 
SDRAM device attributes : # of banks on SDRAM device | banks 04h 
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Non-buffered, non-registered 
SDRAM module attributes ere 9g ne e 00h 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
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Minimum RAS to CAS delay (=tRCD) 1Ah 
Minimum activate precharge time (=tRAS) | 48ns | 50ns | 60ns | 32h 3Ch 


Checksum for bytes 0 ~ 62 ee 79h 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT | SDRAM MODULE 
KMM374S1603AT-G8/G0/G2 


e Organization : 16Mx72 

« Composition : 8Mx8 *18 

« Used component part #: KM48S8020AT-G8/G10/G12 
e # of banks in module : 2 banks 

e # of banks in component : 2 banks 

« Feature : 1,250mil height & double sided component 

« Refresh: 4K/64ms 

« Contents ; 


HFotrowaddossontieasommsy——SSSCSCSiSSCCCSCS 

«| Wofcoumnaaaessontiassemay Sd 

Data width of this assembly 48h 

-SORAM cy tine fom dock @CASiateneyafS | tre | tone | mw | 

SDRAM acess tine fom cock @cASteneyof3 | ere | Tre | tw _| 
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12 15.625us, support self refresh 80h 
[Primary SORAMwith OP 
14 [ror checking SORAMWwith CTC 
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SDRAM device attributes : CS latency 0 CLK 
20 SDRAM device attributes : Write latency 0 CLK 
Non-buffered, non-registered 
21 SDRAM module attributes F 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 


nN 
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precharge all, auto precharge 
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Minimum activate precharge time (=tRAS) | 48ns_ | 


[a4 SDRAMaerestine @CAS wtncyof? ‘| ona | Toe | one | eon | 70m | eh 
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26 | SDRAM access time @CAS latency of 1 ee a ee ee eee 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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Manufacturing location Onyang Korea 


df: 37h 


= Manufacturer part # (Data bits) 4 34h 


53h 


Oo 
= 
— 


Ww 
Ww 
=> 


Ww 
= 
= 


54h 


[85 | Manufacturer part #(Componentrevison) A 

Tarp ag | ar 

Manufacturer part # (PCB revision) Blank Oh 
2Dh 

[a0 [wansfacturer par #(inimum cycetine) SST TOY] 


| 92 | ee Manufacturer revision code (For component) A-die (2nd Gen.) 
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Manufacturer part # (Compositon component) 
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System frequency for 66MHz 
CAS latency for 66MHz CAS latency of both 2 & 3 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM374S1623AT-G8/G0/G2 


e Organization : 16Mx72 

e Composition : 8Mx8 *18 

« Used component part # : KM48S8030AT-G8/G10/G12 
¢ #of banks in module : 2 banks 

« # of banks in component : 4 banks 

« Feature: 1,250mil height & double sided component 

« Refresh: 4K/64ms 

e Contents ; 


ce 


[PimarySORAM wih SSC~—‘—wrCS~“‘CSC*C*éSCSCSCSC*C* 

[Erorcheckng SORAMwath | 

17 [SDRAM doves atibues:#ofbanie on SORAM device [banks | 

ie 

2 

oY Non-buffered, non registered 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
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ELECTRONICS 


N 
ND 


precharge all, auto precharge 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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Manufacturing date (Week) edie oe eek cen ce 
94 Manufacturing date (Year) 
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99~125 | Manufacturer specific data (may be used in future) 
126 | System frequency for 66MHz2 
127 | CAS latency for 66MHz CAS latency of both 2 & 3 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S104BT-F8/FO/F2 


« Organization : 1Mx64 

« Composition : 1Mx16 *4 

« Used component part # : KM416S1020BT-F8/F10/F12 
« # of banks in module : 1 bank 

e #of banks in component: 2 banks 

« Feature : 1,000mil height & double sided component 

« Refresh : 4K/64ms: 

« Contents; 


Fetrow addres onitsasenby Sd 
a [etcotmn adress ontisassonby SSCS 
5 | otmode barks oni ssemby Si 


DIMM configuraion type 00h 
: 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


[SORA yao tine @oASTaenoyef2 de | tans 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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Manufacturer part # (Memory module) - PM 4Dh 
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Manufacturer part # (Data bits) 20h 
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Manufacturer part # (Refresh, # of banks in Comp. & interface) 


Manufacturer part # (Compositon component) 
Manufacturer part # (Component revision) cas gt i one Be 
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Manufacturer part # (PCB revision) 
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Manufacturer specific data (may be used in future) - FFh 
[apr [Unusedstoragetoeaions ——SSC~S 


Note : 1, The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S203BT-F8/FO/F2 


« Organization : 2Mx64 

« Composition : 2Mx8 *8 

« Used component part # : KM48S2020BT-F8/F10/F12 
« #of banks in module : 1 bank 

e #of banks in component: 2 banks 

« Feature: 1,000mil height & double sided component 
« Refresh: 4K/64ms 

« Contents ; 
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Data width of this assembly 


Minimum clock dealy for back-to-back random column address tCCD = 1CLK 


SDRAM device attributes : Burst lengths supported 1,2, 4, 8 & full page 8Fh 


2 Refresh rate & type {5.625us, support self refresh 
SDRAM device attributes : # of banks on SDRAM device | banks 02h 
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SDRAM device attributes : CAS latency 1,2&3 O7h 


SDRAM module attributes Non-buffered, hon: registered 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
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precharge all, auto precharge 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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78 | oe Manufacturer part # (Data bits) 
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Manufacturer part # (Mode & operating voltage) 53h 
Manufacturer part # (Module density) 
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Manufacturer part # (Minimum cycle time) eB 30 = | a 38h 30h 32h 
91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 


92 |... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 
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Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from 'O1h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 
KMM466S204BT-F8/FO/F2 


e Organization : 2Mx64 

« Composition : 1Mx16 *8 

« Used component part #: KM416S1020BT-F8/F10/F12 
« # of banks in module : 2 banks 

« #of banks in component : 2 banks 

- Feature : 1,050mil height & double sided component 

« Refresh : 4K/64ms: 

« Contents ; 


cribe 


# of bytes written into serial memory at module manufacturer 128bytes 80h 
Total # of bytes of SPD memory device 256bytes (2K-bit) 
2 Fundamental memory type SDRAM 04h 


# of row address on this assembly 


# of column address on this assembly aa Sie 08h 


5 # of module banks on this assembly 
Data width of this assembly 64 bits 4 


Voltage interface standard of this assembly LVTTL Oth 
SDRAM cycle time from clock @CAS latency of 3 | ans | 10ns | 12ns | 80h AOh COh 
SDRAM access time from clock @CAS latency of 3 | 6ns | 7ns | &ns_ | 60h 70h 
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SDRAM device attributes : CS latency 0 CLK 
SDRAM device attributes : Write latency OCLK 


Non-buffered, -registered 
SDRAM module attributes par aphat a eee ok 
& redundant addressing - 
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+/- 10% voltage tolerance, 
SDRAM device attributes : General ; Burst Read Single bit Write 
precharge all, auto precharge 
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63 | Checksum for bytes 0 ~ 62 B8h 46h 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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76 Manufacturer part # (Memory type & edge connector) 34h 
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| 80 | Manufacturer part # (Mode & operating voltage) 53h 


; 


20h 
32h 
h 
h 


=/S/2/ Ss]: 
P/O |o} a]: 
Sis/s{s]{: 
[5/5155 
yor} oo |] | 
2)/218/2/2 
elelslsle 
O}O;o;0/8 
—~ ] apm tow] 
BGlojojolec 
2/9 oo] Fg 
AlAIAIAIS 
HH) Hl Ri RLS 
ae Pe ee ene 
Dolo; wils 
9/o;/o0/ | + 
2/3/3)/3/4 
Ha/G/o/Bl=s 
a}o}/9]s; 90 
O12 12/2 /2 
= c 
5/o]/#/& 
S/2/Slol@ 
o|a =la 
~/218|cloa 
wi3a|/2!12 
a. 3/0 
o/S/x/|S 
s/oj;/o\< 
2Slsalul~ 
@|5 
=| 9 
3 
oc 
go 
> 
onal 
7 
O° 
@ 
= 
oj a] wl] w 
AI NER] O o 
>|> sz 


ee 20 
[a8 |Wanutacwerpan# Powe) TCS #6 
80 [Manutactrerpat# Winimumeycetimey STO Ck 
wieees Manufacturer revision code (For component) 42h 
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System frequency for 66MHz 66MHz 
CAS latency for 66MHz CAS latency of both 2 & 3 06h 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S404AT-F8/FO/F2 


e Organization : 4Mx64 

« Composition : 4Mx16 *4 

« Used component part # : KM416S4020AT-F8/F10/F 12 
« # of banks in module : 1 bank 

« #of banks in component: 2 banks 

« Feature: 1,000mil height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 


2: oe 42 
# of bytes written into serial memory at module manufacturer 128bytes 
1 Total # of bytes of SPD memory device 256bytes (2K-bit) 
2 Fundamental memory type SDRAM 


4 # of column address on this assembly 
# of module banks on this assembly 


Data width of this assembly 
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Non-b -regi d 
21 SDRAM module attributes erepunered non ba cl 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 


precharge all, auto precharge 
3 
24 [SDRAM access time @OAS latency of2 |e 
25 SDRAM cycle time @CAS latency of 1 
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28 [Minimum row actveto row acve delay (RRO) __—_—_—_—*| tne | _20n8 | 
30__[ Minimum activate precharge time GRAS) «na _—| 
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62 SPD data revision code 2nd edition 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


74 Manufacturer part # (Samsung memory) 


83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 


Manufacturer part # (Compositon component) Po A 
Manufacturer part # (Component revision) 


Manufacturer part # (Package type) 
87 Manufacturer part # (PCB revision) 
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92 | ...... Manufacturer revision code (For component) A-die (2nd Gen.) 
94 | Manufacturing date (Year) 61h 
if Caen se 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT | SDRAM MODULE 
KMM466S424AT-F8/FO/F2 


« Organization : 4Mx64 

+ Composition : 4Mx16 *4 

« Used component part # : KM416S4030AT-F8/F10/F 12 
« # of banks in module : 1 bank 

« #of banks in component: 4 banks 

« Feature : 1,000mil height & double sided component 

« Refresh : 4K/64ms 


« Contents ; 


# of bytes written into serial memory at module manufacturer 128bytes 
4 Total # of bytes of SPD memory device 256bytes (2K-bit) 
2 Fundamental memory type SDRAM 


# of row address on this assembly OCh 


4 # of column address on this assembly a eee) 
# of module banks on this assembly | tank 
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15 Minimum clock dealy for back-to-back random column address tccD = 1CLK 
SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 
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SDRAM module attributes bikers! dies ne 
& redundant addressing 


+/- 10% voitage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
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precharge all, auto precharge 
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SDRAM access time @CAS latency of 1 


Minimum row precharge time (=tRP) 


Minimum row active to row active delay (tRRD) 
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SERIAL PRESENCE DETECT | SDRAM MODULE 
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[Manufacturer JEDEC IDcode JEDEC ID code aan ) {Sa msung | 
bot Manufacturer JEDEC ID code | Samsung 
Manufacturing location Onyang Korea 
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i 


a) 
Zs 


4) 
3 
20 
3 
3 


a) 
> 


= 


iS) 
2 
3 


K 

83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 3 
T 
F 


Blank 


Nis 
= 


h 
4h 


A 41h 


4h 


5 


3 
20 


= 


os 
| 65-71 | 
| 72 | 
ae 
moe 
| 75 | 
ree 
| 77 | Blank 
| 78 | ae eae 
...... Manufacturer part # (Data bits) ae ee) 
| 80 a aa 
| et | | Blank 
| 82 
| 3 
| 84 | 
| 5 
| 86 | 
ere 
| 88 


2Dh 


46h 


Manufacturer part # (Minimum cycle time) | 8 [| o [| 2 | 38h [| 3on | 32h 
Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 
oats Manufacturer revision code (For component) A-die (2nd Gen.) 


Manufacturer part # (PCB revision) | iBank 
94 Manufacturing date (Year) ‘97 
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CAS latency for 66MHz CAS latency of both 2 & 3 6h 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 
KMM466S803AT-F8/FO/F2 


« Organization : 8Mx64 

« Composition : 8Mx8 *8 

« Used component part # : KM48S8020AT-F8/F 10/F12 
« #of banks in module : 1 bank 

« #of banks in component : 2 banks 

« Feature : 1,250mil height & double sided component 
« Refresh : 4K/64ms 

« Contents ; 


[Toll ofbytes of SPD memory device | CERT) 
[Fofrowaaeressontnsassemby |S 
Fofcoumnaddressonthisassemby | Ci 
Data width of this assembly | 4 bits 
Data width ofthisassemby 
SORAW cyte tine fom clock @CAS ateneyof3 | _Sne | _fOne [fame Oh 


2 
3 
4 


BS 
i=] 
=a 


COh 


5 


08h 
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Non-buffered, Koneortered 
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+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 
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SERIAL PRESENCE DETECT SDRAM MODULE 


Manufacturer JEDEC ID code a | Samsung ~CEh 
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| 72 | Manufacturing location Onyang Korea 
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Manufacturer part # (Refresh, # of banks in Comp. & interface) a ee 
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0-125 | Manutatverspeciio daa (ray beveanfwe) | 
CAS latency for 66MHz O6h 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S823AT-F8/F0/F2 


« Organization : 8Mx64 

« Composition : 8Mx8 *8 

e Used component part # : KM48S8030AT-F8/F 10/F12 
e #of banks in module : 1 bank 

« #of banks in component: 4 banks 

« Feature : 1,250mil height & double sided component 
e Refresh : 4K/64ms 

« Contents ; 


Fofcolumn adaressonthcassenby———SSS~SSSSCSC~*SSSS 
Data width of this assembly | 4b its 
[= Datawiath oftisassenby «SCS 
[SRAM eye tne fom clock @GAS atncy of | one 

[SRAM acces tne fom cock @OAS tency of | ens | 7s | ans 
15.625us, support self refresh 


OQ 
QO 


eg : 
> 


h 


80h A0Oh 


70h 


COh 


= 
i) 
3 
a 


Error checking SDRAM width . | None 
Minimum clock dealy for back-to-back random column address tcCcD = 1CLK 


[SORAM device aibutes:#ofbanks on SDRAMevice [banks | 
Non-buffered, Opn yegiteted 
& redundant addressing 


+/- 10% voltage tolerance, 
Burst Read Single bit Write 
precharge all, auto precharge 


23 | SDRAM cycle time @CAS latency of 2 | 12ns | 13ns | 15ns_ | 
4 [ SORAM access ine @CAS ateneyof ~~~ as | Ts | ts | 
Aces 

al fae] 


12 
13 
17 
20 
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2 


N 
NO 


| 
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A| wD 
>| > 
=/s 
oo; oO 
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oO 
Bis 
a] 3 
3) 0 
°/@ 
(eRe) 
oO] > 
>| ® 
Ola 
3 |2 
*S./°S. 
Qiao 


SDRAM device attributes : General 


FOh 


2 
2 
2 
27 
28 
29 
30 
a ee ee 

ee 


62 SPD data revision code 2nd edition 
pth ech SEH 


ea | i 
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Checksum for bytes 0 ~ 62 
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SERIAL PRESENCE DETECT | SDRAM MODULE 


7 ol Z 
QO; mE : 
af 4 


65~71 

2 

3 

74 Manufacturer part # (Samsung memory) 
7 Manufacturer part # (Memory module) 
76 

7 Manufacturer part # (Data bits) 

78 


“I] iN 


nN 


i 
ps 
s 


ao 
N 


83 


Gi 
s 
anatase pat # Minimum oetine) ———SSSC=dpC Td 


A-die (2nd Gen.) 


94 Manufacturing date (Year) 


95~98 | Assembly serial # 
99~125 

126 

127 

128+ 


a] fe 
er] isa 
mec) ie 
reas and 
a] ia 
8] Ea 
7] fea 
ial ime 
Eas ie 
Fake 
<a fea 
= a 
e_| iE 
se a 
seal Ed 
<a feed 
—s ia 
a] ied 

ie 


bh 

= 

Zs 
Ww 
NR 
= 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S803AT2-F8/FO/F2 


« Organization : 8Mx64 

e« Composition : 8Mx8 *8 

« Used component part # : KM48S8020AT-F8/F10/F12 
e #of banks in module : 1 bank 

« # of banks in component : 2 banks 

« Feature : 1,150mil height & double sided component 
« Refresh : 4K/64ms 

« Contents ; 


#cfbyes writen io eral memory stmoduemanvacurer | ___‘128byes «| SSS 
[Teal ofbyies of SPD menor device =| SCR HCCC 
[Fundemeniaimenoy ype SSSR 
Fetrow adres onitisassanby———SSSSdSS i 
Foteotimn adress onthis assembly SSS SSCiSS 
eee 
a ee 
ee ee 


# of module banks on this assembly 
Data width of this assembly 


ai 
| 
fos 
iia 
a 
= 
aaa 
Eceewe 
oth | 
ze! 
| 
cl 
poe! 
Es 


[SORAM acces tne om clock @GAS atnay ofS [ere | Tre 

‘DWM contgusiontpe ———SSSCSCSC*CSSCNpty 
Primary SDRAM width | BH 
mum clock ea forbacoback random colmn adress | _—eep=1ciK |S CC* 


12 
13 


SDRAM device attributes : CS latency OCLK 
SDRAM device attributes : Write latency 0 CLK | th 
-buffered -regist 
SDRAM module attributes Non-buffered, non ee pied 00h 
& redundant addressing 


+/- 10% voltage tolerance, 
Burst Read Single bit Write 
precharge all, auto precharge 


24 SORA access ine @CASTatereyof?@ «rw | os | ans | ooh 
[SORAW eydetine @GASiatreyori _——SSS*dC TC 
SORAM acess tine @oAS aieneyoft Sd 
ium row prechargetine ime) __————~«dt~—ame | Paws | aoe [iam th 
[zine [zine [ton [van | 
; ate 
mum ai = 


14 
17 
20 
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N 
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SDRAM device attributes : General 


2 
27 1Ah 
28 

2 
3 


6 

0 [Minimum acvate prechargetime ciRas)———=«;—atne | Stns | GOs 
32~61 | Superset information (maybe used in future) ee 
[SPO deterevisoncode «|e |S 
[Checksumtorbyes0=82 SCs 
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SERIAL PRESENCE DETECT SDRAM MODULE 


GET | Manuf? JEDEC 1 code PT sesing oo 


74 
75 
76 
77 
7 


Manufacturer part # (Samsung memory) 
Manufacturer part # (Memory module) 
Manufacturer part # (Memory type & edge connector) 


Manufacturer part # (Data bits) | Blank 20h 


.... Manufacturer part # (Data bits) 


“NI 
oO 


...... Manufacturer part # (Data bits) 
Manufacturer part # (Mode & operating voltage) 
Manufacturer part # (Module density) 


fee) 
Ny 


eis Manufacturer part # (Module density) 
83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 


a 
a cee 
fa ee et 
T 
_— ee 
ete eee 


a 
c 


g 

s 

z 
[cas ateoy afb 223 _ | 


126 | System frequency for 66MHz 
127 | CAS latency for 66MHz CAS latency of both 2 & 3 | OH sd 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from ‘01h’ whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT | SDRAM MODULE 


KMM466S$823AT2-F8/FO/F2 


e Organization : BMx64 

+ Composition : 8Mx8 *8 

« Used component part # : KM48S8030AT-F8/F10/F 12 
« #of banks in module : 1 bank 

« # of banks in component : 4 banks 

« Feature : 1,150mil height & double sided component 
« Refresh : 4K/64ms 

- Contents; 


a | #otcotmmedtioss onthis assembly ———SSSSS*dSS 
otmodule banks onthsassenby ——SSC*«dSSC aad 
[Dat widtorthisassemby ———SSSS*dCSSC CS 
a Ce ee ae 

(esenTe ee 


[SDRAM acess time fom deck @CASiaterey ofS | rs | Tw | fms | @oh | 


“I 
So 
a 


Refresh rate & type 15.625us, support self refresh 


Err checking SDRAM Wah 
SORA device ables CASiaenoy |S 


0 


= 


h 


SDRAM device attributes : CS latency OCLK 
SDRAM device attributes : Write latency OCLK 
Non-buff -regi 
SDRAM module attributes Dig tes pial acpi 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


14 
17 
19 
20 

1 


2 


N 
nN 


3 [iéns[ con [bon [Fon 

24 [SDRAM access time @CAS atency of? _——_—~+|_ens_| ms | ne | oon | Toh | 60h | 

25__[SDRAMoyeletime @cASiatenoy oft «| = |= |= | oon | oon | oom 
[26 [S0RAMaccesstime @CASiateney f7 ST | =| =f 0h | 00h | 0mm 
Minimum row precharge time (=tRP) | 20ns | 24ns | 26ns | 14h | 18h 
[26 [Minimum row active to row active delay (RRO) ——_—_—«; «ens | 20s | zane | fon | tan | 19m 
(28 [Minimum RASto GAS delay IRco) ———==SSSSS=* «ne —| ane | _2one_| tan | teh | _tan_| 
| 30 | Min | sons | 30h | 32h 


2 
2 
3 
3 


Minimum activate precharge time (=tRAS) | 48ns | 50ns | 


8 
9 
0 
1 
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SERIAL PRESENCE DETECT SDRAM MODULE 


fe Oh 
72 Manufacturing location Onyang Korea 

73 Manufacturer part # (Samsung memory) K 

74 Manufacturer part # (Samsung memory) 

75 Manufacturer part # (Memory module) - 


oO 
= 
=z 


aS 
o 
> 


4Dh 


h 


g/8l8 
a 2 


53) 


N 
i=] 
sila 


38h 
3 
33h 


: 
= 


54 
32 
D 


Zs 


N 


= 


eet 

Ee 

ma a cen 
ce i Seeeees 
Ee ee ee 
Roe a a 
ete! | Blank 
pe a See 
pale a ae 
a a ae 
[81 [Manufacturer part# (Module density) | Blank 

| 83 
[| 85 [Manufacturer part# (Componentrevision) | A 
comes T 
a 
[88 [Menufactuerpart# (Hyper) 
hae 
[80 [Manufacturer part (Minimum cyotetime) | OT 28am on | 
Lot 

Roa 

el 


83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 
Manufacturer part # (Package type) 
87 Manufacturer part # (PCB revision) 
Mane Manufacturer revision code (For component) A-die (2nd Gen.) 


> 


1 


=> 


94 Manufacturing da 
95~98 


> 

a 

7) 

© 

3 

Ss 

< 

o 

o 

=. 

» 

#/ Se 
o 
rn) 
» 
= 
XQ 


Manufacturer specific data (may be used in future) FFh 


System frequency for 66MHz 66MHz 
CAS latency for 66MHz CAS latency of both 2 & 3 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 


126 
127 
128+ 
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SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S804AT-F8/FO/F2 


e Organization : 8Mx64 

« Composition : 4Mx16 *8 

« Used component part # : KM416S4020AT-F8/F10/F12 
« #of banks in module : 2 banks 

« # of banks in component: 2 banks 

« Feature : 1,250mil height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 


: 
So 
=a 


Fotrowadtresonthisassanby———SSSSSC*dCC“‘“‘SCC*d 
Fotcoum adéess ontisassenby——SSCSC~dSCSC“‘CSW‘} CCS 
ata wih oftisassenby————SSSSCSC~dCSCSC*C~C*~« SS 
a 
SDRAM jl tine fom deck @GASTateneyots | re _[ tone | Tara 
SORAM access tne fom deck @OASTatereyof3 | _ ve | Tr | _8rw _| 


AOh COh 
70h 80h 


nN 


1 


Refresh rate & type 15.625us, support self refresh 


Error checking SDRAM width 
Minimum clock dealy for back-to-back random column address tccD = 1CLK Oth 


1 
14 


SDRAM device attributes : Write latency 


=z 


20 
21 SDRAM module attributes Bere puriered non regniered 
& redundant addressing 
+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write OEh 
precharge all, auto precharge 


22 


COh DOh FOh 


 SORAM ajc tine @CASIatoeyof? —————SSSS*dCre | tans 
[SDRAM access tine @CASateney of? —_—SSC*d; Cs —| 

[SORAM cjde tine @CASiateeyoft SiC id 
 SORAMaccesstine @CAS steeyoft iY 


Minimum row active to row active delay (tRRD) | 16ns | 
Minimum RAS to CAS delay (=tRCD) 


23 
24 
25 
26 
27 
28 

9 


2 
30 
31 
32~61 
62 
63 


Minimum activate precharge time (=tRAS) | 48ns__| 
Module bank density 2 banks of 32MB 08h 


Superset information (maybe used in future) ea Dearest 
SPD data revision code 2nd edition 


ELECTRONICS 


SERIAL PRESENCE DETECT SDRAM MODULE 


| Samsung |e 


Eh 
00h 


83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 


G4 [Manufacurer pat #(Composton componen) 
s6 | Manuacurerpar #(Componentrevison) 
57 _|Manutactver pan # POBrevsion) Sd 


Manufacturer part # (Power) 
Manufacturer part # (Minimum cycle time) pes af Oe if 2 ollie Beh | 30h 
Manufacturer revision code (For PCB) Blank (Mother PCB) 


Manufacturer specific data (may be used in future) 


System frequency for 66MHz2 
CAS latency for 66MHz CAS latency of both 2 & 3 


Unused storage locations 


Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S824AT-F8/FO/F2 


« Organization : 8Mx64 

« Composition : 4Mx16 *8 

« Used component part # : KM416S4030AT-F8/F10/F12 
« #of banks in module : 2 banks 

« #of banks in component : 4 banks 

« Feature : 1,250mil height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 


Fundamental memory type SDRAM 
# of row address on this assembly OCh 


fo) 
j=} 
= 
N 
=) 
=a 


SDRAM cycle time from clock @CAS latency of 3 | 8ns | 10ns | 12ns | 80h AOh COh 


Minimum clock dealy for back-to-back random column address tecD = 1CLK Oth 
SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 
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SDRAM device attributes : Write latency OCLK Oth 


Non-buffe -regist 
SDRAM module attributes phenelered fon teaiseted ooh 
& redundant addressing 
+/- 10% voltage tolerance, 


SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


SDRAM cycle time @CAS latency of 2 


SDRAM access time @CAS latency of 2 | 6ns_ | 
SDRAM cycle time @CAS latency of 4 Pe | 
2h 


2 
3 
4 
7 
12 
14 
15 
16 
17 
19 
0 
21 


nN 
ie) 


co FOh 


i 60 
SDRAM access time @CAS latency of 1 00 | 00h 
Minimum row precharge time (=tRP) 24ns 14 1Ah 
30 


h 
h 
h 
26ns h 


Minimum row active to row active delay (tRRD) | 16ns | 20ns_ | 24ns 10h 18h 
Minimum RAS to CAS delay (=tRCD) 14h | 18h | 1An 
Minimum activate precharge time (=tRAS) | 48ns | 50ns | 60ns | h 3Ch 
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SERIAL PRESENCE DETECT SDRAM MODULE 


‘Manufacturer JEDEC ID code ) > 
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76 34h 
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78 
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75 Manufacturer part # (Memory module) 
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Manufacturer part # (Mode & operating voltage) 
Manufacturer part # (Module density) 


ns Manufacturer part # (Module density) 
83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 


84 Manufacturer part # (Compositon component) 4 
Manufacturer part # (Component revision) 4th 
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(64) 
ih 
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a7 
a8 
[Manufacturer pan Minimum oyietime) S| 8 «| OT | 8 
| 93 | Manufacturing date (Week) a ee) 


95~98 


System frequency for 66MHz 66MHz 
127 | CAS latency for 66MHz CAS latency of both 2 & 3 06h 


Note : 1, The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S804AT2-F8/FO/F2 


e Organization : 8Mx64 

« Composition : 4Mx16 *8 

« Used component part #: KM416S4020AT-F8/F 10/F 12 
» #of banks in module : 2 banks 

« #of banks in component: 2 banks 

¢ Feature : 1,150mil height & double sided component 

« Refresh : 4K/64ms 

« Contents ; 


128bytes = 
256bytes (2K-bit) 
: SDRAM 


[SORAM cy ine fom dock @CASTatereyof3____[| Bre | tone | dhe 
SORA acres tne fom dock @OAS ten 3 ers | Tho 


NJ 
i=) 
Zs 
[2] 
Oo 
a> 


12 
14 
15 
16 
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1 


SDRAM device attributes : CAS latency 
SDRAM device attributes : CS latency 0 CLK 
SDRAM device attributes : Write latency 0 CLK 
Non-buffered, non-registered 
SDRAM module attributes : ; 00h 
& redundant addressing 


+/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 
precharge all, auto precharge 


SDRAM cycle time @CAS latency of 2 | 42ns | 13ns | 15ns | 
SDRAM access time @CAS latency of 2 | 6ns | 7ns | 8ns_ | 
SDRAM cycle time @CAS latency of 1 mae eee Bee 
SDRAM access time @CAS latency of 1 SS Saree 
Minimum row precharge time (=tRP) 14h 1Ah 
Minimum row active to row active delay (tRRD) | 16ns | 20ns | 24ns | 10h 
Minimum RAS to CAS delay (=tRCD) | 20ns_ | 24ns | 26ns | 14h | 18h 1Ah 
Minimum activate precharge time (=tRAS) | 48ns | 50ns | 60ns | 30h | 32h 
31 | Module bank density 2 banks of 32MB 
32~61 | Superset information (maybe used in future) a ee. 00h 
62 SPD data revision code 2nd edition 
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SERIAL PRESENCE DETECT SDRAM MODULE 


64 [ManutactuersEDEC Deeds | Samong =| EN 
saves Manufacturer JEDEC ID code | Samsung |i esis 
72 [Manufacuringwcaton——SSSSCSC*SSSCvang Korte [CCS 
(73_[Manufacturerpar# Sameungmemoy ——SSSC~SCSC“‘CNCKSOC#™W™C™C*SCOSC~‘“‘éBW™OC*“‘“CS#*SYC#*S¥d 


7 eT 
20h 


76 


77 Manufacturer part # (Data bits) 
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G2 [Manufacturer pant #(Moduedensiyy | 

83 Manufacturer part # (Refresh, # of banks in Comp. & interface) hs ae 

[Manufactuerpan# Packegepe) TTC 
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52__|- Manufacrer revision code Far eamporen) | __A@e@rdGeny—| SSNS 
enuaduingdate Wen) ——SSSC*dS CSCS 
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Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 


KMM466S824AT2-F8/FO/F2 


« Organization : 8Mx64 

» Composition : 4Mx16 *8 

« Used component part #: KM416S4030AT-F8/F 10/F12 
« # of banks in module : 2 banks 

« #of banks in component: 4 banks 

« Feature : 1,150mil height & double sided component 

» Refresh : 4K/64ms 

« Contents ; 
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Voltage interface standard of this assembly LVTTL 

SDRAM cycle time from clock @CAS latency of 3 | ns | 

SDRAM access time from clock @CAS latency of 3 | 6ns | 7ns | 8ns | 
i 6 


AOh COh 
70h 


Refresh rate & type 15.625us, support self refresh 


Ever checking SDRAM Nw 
17 | SDRAM device atts # ofbanks on SDRAM devo [banks 


20 SDRAM device attributes : Write latency 0 CLK 


24 SDRAM module attributes Non-buffered, honvegisieind 
& redundant addressing 


- | +/- 10% voltage tolerance, 
SDRAM device attributes : General Burst Read Single bit Write 


N 
Nn 


precharge all, auto precharge 


[ine [bre | 
[SDRAM ojcle tine @CAS atenoy oft <a 

h 
32h 


SDRAM cycle time @CAS latency of 1 | | 


SDRAM access time @CAS latency of 1 


h 
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pfs fs 
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FOh 
80h 
00h 
00h 
ini 14) 1Ah 
ini 10 
ini 14 
ini 30 Ch 


; ers | 
| al 
ees es 
Miriam rw acve to row ave delay (ARO) ___———~+d| tne | 2ins | 
irimum RASTe CAS diay -inco)——_—_———SC*d Cis | 
ans | 8 


32~61 | Superset information (maybe used in future) a eee 
6 SPD data revision code 2nd edition. 
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SERIAL PRESENCE DETECT SDRAM MODULE 


“Function Supported — 


[Manufacturer JEDEC IDcode =s—(i‘é’;#*@SO#*SSSUMQ”SSOCS ae 
ns Manufacturer JEDEC ID code | Samsung si 
Manufacturing location 
Manufacturer part # (Samsung memory) 
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83 Manufacturer part # (Refresh, # of banks in Comp. & interface) 


64 
a7 
93 | Manufacturing date (Week) es ee fe 
Manufacturing date (Year) 
Assembly serial # Bee see oo ol 
99~125 | Manufacturer specific data (may be used in future) ‘- —:. = = 4 FFh 
126 | System frequency for 66MHz | MHZ 
127 | CAS latency for 66MHz 
128+ | Unused storage locations = oe = nd] 


Note : 1, The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 


Northeast 
119 Russell Street 
Littleton, MA 01460 
TEL: (508) 486-0700 
FAX: (508) 486-8209 


North Central 
300 Park Boulevard 
Suite 210 
Itasca, IL 60143-2636 
TEL: (708) 775-1050 
FAX: (708) 775-1058 


Northwest 
3655 North First Street 
San Jose, CA 95134 
_ TEL: (408) 954-7000 
FAX: (408) 954-7883 


Southwest South Central Southeast 
16253 Laguna Canyon Road 15851 Dallas Parkway 802 Greenvalley Road 
Suite 100 Suite 410 Suite 204 


Irvine, CA 92718 
TEL: (714) 753-7530 
FAX: (714) 753-7544 


Dallas, TX 75248-3307 
TEL: (214) 770-7970 
FAX: (214) 770-7971 


Greensboro, NC 27408 
TEL: (919) 370-1600 
FAX: (919) 370-1633 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ALABAMA 
SOUTHERN COMPONENT SALES 
307 Clinton Ave. East TEL: (205) 533-6500 


COLORADO 
FRONT RANGE MARKETING _ TEL: (303) 443-4780 
3100 Arapahoe Road FAX: (303) 447-0371 


Suite 413 FAX: (205) 533-6578 
Huntsville, AL 35801 an 404 
ARIZONA Hi ora CO 80303 
O'DONNELL ASSOCIATES _TEL: (602) 944-9542 , 
2432 W. Peoria Ave. FAX: (602) 861-2615 B/B TECH SALES TEL: (905) 477-0341 
Suite 1026 3900 N.W. 79th Avenue FAX: (305) 477-0343 
pipe Ws 22 cover Gen FL 33166 
O'DONNELL ASSOCIATES _TEL: (602) 797-2047 
11449 N. Copper Springs Trail FAX: (602) 797-2047 DYNE-A-MARK TEL: (407) 660-1661 
Tucson. AZ 85737 500 Winderley Place FAX: (407) 660-9407 
, Suite 110 
Maitland, FL 32751 
CALIFORNIA 
BESTRONICS TEL: (619) 693-1111 een a beg (908) 485 oo 
9683 Tierro Granda Street FAX: (619) 693-1963 ave met (SC AES S08 
Suite 102 Fort Lauderdale, FL 33309 
I-SQUARED TEL: (408) 988-3400 Loe Gotesatl gers FAX: (407) 984-2718 
t Blvd. FAX: (408) 988-2079 aim bay, 
eras pgs By ve DYNE-A-MARK TEL: (813) 345-9411 
Santa Clara. CA 95054 7884 Tent Avenue S FAX: (813) 345-3731 
WESTAR REPCOMPANY _TEL: (714) 453-7900 Presa FL GsiOr 
inna abe EINE S98 1820 SOUTH ATLANTIC COMPONENT SALES 


Irvine, CA 92718 

WESTAR REP COMPANY 

26500 Agoura Rd. 

Suite 204 

Calabasas, CA 91302 
CANADA 

INTELATECH, INC. 

275 Michael Copeland Drive 

Kanata, Ontario K2M 2G2 

INTELATECH, INC. 

3700 Griffith Street 

Suite 93 

St. Laurent, Quebec H4T 1A7 

INTELATECH, INC. 

5525 Orbitor Drive 

Suite 2 

Mississauga, Ontario L4W4Y8 


TEL: (818) 880-0594 
FAX: (818) 880-5013 


TEL: (613) 762-8014 
FAX: (613) 253-1370 


TEL: (514) 343-4877 
FAX: (514) 343-4355 


TEL: (905) 629-0082 
FAX: (905) 629-1795 


3300 Holcomb Bridge Road 


Suite 210 
Norcross, GA 30092 


ILLINOIS 
DAVIX INTERNATIONAI. LTD. 
1655 N. Arlington Heights Rd. 


Suite 204East 
Arlington Heights, iL 60004 


INDIANA 


GEN Ii MARKETING, INC. 
31 E. Main Street 

Carmel, IN 46032 

GEN li MARKETING, INC 
1415 Magnavox Way 
Suite 130 

Ft. Wayne, IN 46804 


TEL: (404) 447-6154 
FAX: (404) 447-6714 


TEL: (708) 259-5300 
FAX: (708) 259-5428 


TEL: (317) 848-3083 
FAX: (317) 848-1264 


TEL: (219) 436-4485 
FAX: (219) 436-1977 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES (Continued) 


IOWA 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


4001 Shady Oak 
Marion, IA 52302 
KANSAS 


TEL: (319) 377-1129 
FAX: (319) 377-1539 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


8843 Long St. 

Lenexa, KS 66215 
KENTUCKY 

GEN Il MARKETING, INC. 

4012 Dupont Cirde 

Suite 414 

Louisville, KY 40207 


MASSACHUSETTS 


NEW TECH SOLUTIONS, INC. 


111 South Bedford Street 

Suite 102 

Burlington, MA 01803 
MICHIGAN 

MICROTECH SALES 

9357 General Drive 

Suite 116 

Plymouth, MI 48170 
MINNESOTA 

GP SALES, INC. 

7600 Parklawn 

Suite 315 

Edina, MN 55435 
MISSOURI 


TEL: (913) 888-0022 
FAX: (913) 888-4848 


TEL: (502) 894-9903 
FAX: (502) 893-2435 


TEL: (617) 229-8888 
FAX: (617) 229-1614 


TEL: (313) 459-0200 
FAX: (313) 459-0232 


TEL: (612)831-2362 
FAX: (612) 831-2619 


ASSOCIATED ELECTRONIC MARKETERS, INC. 


11520 St. Charles Rock Rd. 


Suite 131 

Bridgeton, MO 63044 
NEW YORK 

NEPTUNE ELEC. 

255 Executive Dr. 

Suite 211 

Plainview, NY 11803 

T-SQUARED 

6170 Wynmoor Drive 

Cicero, NY 13039 

T-SQUARED 

7353 Victor-Pittsford Road 

Victor, NY 14564 

T-SQUARED 

1790 Pennsylvania Avenue 

Apalachin, NY 13732 
NORTH CAROLINA 


TEL: (314) 298-9900 
FAX: (314) 298-8660 


TEL: (516) 349-1600 
FAX: (516) 349-1343 


TEL: (315) 699-1559 
FAX: (315) 699-1705 


TEL: (716) 924-9101 
FAX: (716) 924-4946 


TEL: (607) 625-3983 
FAX: (607) 625-5204 


SOUTH ATLANTIC COMPONENT SALES 


5200 Park Road 
Suite 103 
Charlotte, NC 28209 


TEL: (704) 525-0510 
FAX: (704) 525-9714 


SOUTH ATLANTIC COMPONENT SALES 


4904 Waters Edge Drive 

Suite 268 

Raleigh, NC 27606 
OHIO 


TEL: (919) 859-9970 
FAX: (919) 859-9974 


J.N. BAILEY & ASSOCIATES — TEL: (513) 687-1325 


129 W. Main Street 
New Lebanon,OH 45345 


FAX: (513) 687-2930 


J.N. BAILEY & ASSOC.IATES TEL: (614) 262-7274 


3591 Milton Avenue 
Columbus, OH 43214 
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FAX: (614) 262-0384 


J.N. BAILEY & ASSOCIATES — TEL: (216) 273-3798 


1667 Devonshire Drive 

Brunswick,OH 44212 
OREGON 

ATMI 

4900 SW Griffith 

Suite 155 

Beaverton, OR 97005 
PENNSYLVANIA 


CMS SALES & MARKETING 


527 Plymouth Road 
Suite 420 


Plymouth Meeting, PA 19462 


PUERTO RICO 
DIGIT-TECH 
P.O. Box 1945 
Calle Cruz #2 
Bajos, San German 
Puerto Rico 00753 
TEXAS 
O'DONNEL ASSOCIATES 
5959 Gateway West 
Suite 558 
El Paso, TX 79925 
VIELOCK ASSOCIATES 
555 Republic Drive 
Suite 105 
Plano, TX 75074 
VIELOCK ASSOCIATES 
9430 Research Blvd. 
Echelon Bldg. 2, Suite 330 
Austin, TX 78759 
VIELOCK ASSOCIATES 
10700 Richmond Avenue 
Suite 108 
Houston, TX 77042 
UTAH 


FAX: (216) 225-1461 


TEL: (503) 643-8307 
FAX: (503) 643-4364 


TEL: (215) 834-6840 
FAX: (215) 834-6848 


TEL: (809) 892-4260 
FAX: (809) 892-3366 


TEL: (915) 778-2581 
FAX: (915) 778-6429 


TEL: (214) 881-1940 
FAX: (214) 423-8556 


TEL: (512) 345-8498 
FAX: (512) 346-4037 


TEL: (713) 974-3287 
FAX: (713) 974-3289 


FRONT RANGE MARKETING, INC. 


488 E. 6400 South 

Suite 280 

Murray, UT 84107 
WASHINGTON 

ATMI 

8521 154th Ave., NE 

Redmond, WA 98052 
WISCONSIN 


DAVIX INTERNATIONAL LTD. 
N91W17194 Appleton Avenue 
Menomonee Falls, WI 53051 


TEL: (801) 288-2500 
FAX: (801) 288-2505 


TEL: (206) 869-7636 
FAX: (206) 869-9841 


TEL: (414) 255-1600 
FAX: (414) 255-1863 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 


92357 Le Plessis-Robinson 
TEL: 0033-1-40940700 
FAX: 0033-1-40940216 


$-19130 Sollentuna 
TEL: 0046-8-6269626 
FAX: 0046-8-6268638 


SAMSUNG SEMICONDUCTOR MUENCHEN OFFICE MILANO OFFICE LONDON BIRMINGHAM OFFICE 
EUROPE GmbH Cari-Zeiss-Ring 9 Viale G. Matteotti, 26 Samsung House Florence House St. 
Am Unisyspark 1, D-85737 Ismaning bei 1-20095 Cusano 225 Hook Rise South Mary's Road Hinckley, 
65843 Sulzbach (Germany) Muenchen Milanino Surbiton Leicestershire LE10 
TEL: 0049-6196-582-06 TEL: 0049-89-964838 TEL: 0039-2-66400181 Surrey 1EQ 
FAX: 0049-61 96-750-345 FAX: 0049-89-964873 FAX: 0039-2-6192279 KT6 7LD TEL: 0044-455-891111 ~ 
TEL: 0044-81-3914550 FAX: 0044-455-612345 
PARIS OFFICE STOCKHOLM FAX: 0044-81-9742540 
Centre d'Affaires La OFFICE 
Boursidiere RN 186, Bat. Bergkaellavaegen 32 BARCELONA OFFICE BELGIUM OFFICE 
Bourgogne, BP 202 PO. Box 319 C. Provenza, 5193-1 Rue de Geneve 10, 


E-08025 Barcelona 
TEL: 0034-3-4-504876 
FAX: 0034-3-4-331944 


B3 B-1140 Brussels 
TEL: 0032-2-2456510 
FAX: 0032-2-2456313 


EUROPE 


BELGIUM 


DANE-LEC BELGIUM 
91-93 Rue J.D. Navez 
B-1210 Bruxelles 


DENMARK 


EXATEC A/S 
Mileparken 20E 
DK-2740 Skoviunde 


MIKO KOMPONENT AB 


Segersbyvaegen 3 
S-14502 Norsborg 


FINLAND 


TAHINIK OY 
P.O. Box 125 
SF-00241 Helsinki 


OY FINTRONIC AB 
Pyyntitie 3 
SF-02230 Espoo 


FRANCE 


MEGACHIP 
7 avenue du Canada 
ZA de Courtaboeuf 


91966 LES UILIS Cedex 


FRANCE 


SCAIB 

80 Rue d’Arcueil 

Silic 137 

94523 RUNGIS Cedex 
FRANCE 


TEL : 0032-2-2167058 
FAX : 0032-2-2166871 


TEL : 0045-44927000 
FAX : 0045-44926020 


TEL : 0046-853189080 
FAX : 0046-8531 75340 


TEL : 00358-1482177 
FAX : 00358-1482189 


TEL : 00358-0887331 
FAX : 00358-088733342 


TEL : 0033-1 -69290404 
FAX : 0033-1 -69290039 


TEL : 0033-1-46872313 
FAX : 0033-1-45605549 


SAMSUNG SEMICONDUCTOR-REPRESENTATIVES 


GERMANY 


ASTRONIC GmbH 
Gruenwalder Weg 30 
D-82041 Deisenhofen 


TEL : 0049-89-6130303 
FAX : 0049-89-6131668 


CANNING ELECTRONIC DISTRIBUTION CED GmbH 
Laatzener Str. 19 TEL : 0049-511-87640 
D-30539 Hannover Delete FAX : 0049-551-8764160 


MSC VERTRIEBS GmbH 


Industrie Str. 16 TEL : 0049-7249-9100 
D-76297 Stutensee 3 FAX : 0047-7249-7993 
MICRONETICS GmbH 

Dieselstrasse 12 TEL : 0049-7159-92583-0 
D-71272 Renningen FAX : 0049-7159-9258355 


SILCOM ELECTRONICS VERTRIEBS GmbH 
Hindenburg Str. 284 TEL : 0049-2161-15074 
D-41061 Moenchengladbach FAX: 0049-2161-183313 


ITALY 


DEUTSCHE ITT INDUSTRIES GmbH 
Viale Milanofiori E/5 TEL : 0039-2-824701 
I-20090 Assago Mi FAX : 0039-2-8242631/8242831 


FANTON COMPONENTS BOLOGNA S.R.L. 
Via O. Simoni, 5 TEL : 0039-51-735015 
I-40011 Anzola dell' Emilia FAX : 0039-51-735013 


RAFI ELETTRONICA SPA 
Via Savona 134 TEL : 0039-2-48300431 
I-20144 Milano FAX : 0039-2-428880 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


THE NETHERLANDS 


MALCHUS BV HANDELMIJ 


Fokkerstraat 511-513 
Postbus 48 
NI-3125 BD Schiedam 


SPAIN 


SEMICONDUCTORS S.A. 
Ronda General Mitre 
240 Bis 

E-08006 Barcelona 


SWEDEN 


MIKO KOMPONENTS 
Segersbyvaegen 3 
P.P. Box 2001 
$-14502 Norsborg 


TEL: 0031-10-4277777 
FAX: 0031-10-4154867 


TEL: 0034-3-2172340 
FAX: 0034-3-2176598 


TEL : 0046-853-189080 
FAX : 0046-853-175340 


SWITZERLAND 


ELBATEX AG 
Hard Str. 72 
CH-5430 Wettingen Schweiz 


UNITED KINGDOM 


MAGNATEC 
Coventry Road 
Lutterworth 
Leicestershire 
LE17 4JB 


ICE ELECTRONICS LTD. 
31-32 Stephenson Road 
Burrel Road Industrial Estate 
St. Ives 

Cambridgeshire 

PE17 4WJ 


TEL 


TEL 
FAX 


TEL: 
FAX: 


: 0041-56275511 
FAX : 


0041-56275532 


: 0044-455-554711 
: 0044-455-552612 


0044-480-496466 
0044-480-496621 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ASIA 

HONG KONG 
AV. CONCEPT LTD. 
Unit 11-15, 11/FL., Block A, TEL : 334733 
Focal Industrial Centre FAX : 7643108 


21 Man Lok Street, Hunghom, 
Kowloon, Hong Kong 


PROTECH COMPONENTS LTD. 

Unit 2,3/FL., Wah Shing Centre, TEL: 7930882 
11 Shing Yip Street, FAX : 7930811 
Kwun Tong, Kowloon, 

Hong Kong 

WISEWORLD ELECTRONICS LTD. 

Room 708, Tower A, 7/F1., TEL : 7658923 


Hunghom Commercial Centre, FAX : 3636203 
31-39 Ma Tau Wai Road, Honghom, 


Hong Kong 

CENTENNIAL ELECTRONICS LTD. 

Unit 2,23/FL., TEL : 565-5898 
Westlands Center, FAX : 564-5411 


No. 20 Westlands Road, 
Quarry Bay, Hong Kong 


SOLARBRITE ELECTRONICS LTD. 
(CALCULATOR & WATCH) 

Unit 1,11/FL., Tower 1, Horbour TEL: 3633233 
Centre 1, Hok cheung FAX : 3633900 
St, Hunghom, Kowloon, 

Hong Kong 


ATLANTIC COMPONENTS LTD. 

(MEMORY & PC) 

Unit 502, 5/FL, Tower Ii TEL : 7991996 
Enterprise Square, FAX : 7559452 
9 Sheung Yuet Road, Kowloon Bay, 

Kowloon, Hong Kong 


LISENG & CO. 
(4BIT/8BIT ONE CHIP SOFTWAFE HOUSE) 
Flat B&C, 6/FL., Four Seas TEL : 5431338 


MACRO LONG DEVELOPMENT LTD. 


(CHINA AREA-SUMAN OFFICE) 
5/FL., Block E, Hing Yip Factory Bldg., TEL 
31, Hing Yip St. Kwan Long. FAX 
Kowloon, Hong Kong 

TAIWAN 
YOSUN INDUSTRIAL CORP. 
7F, No.76, Sec.1, TEL 
Cheng Kung Rd. Nan Kang, FAX 
Taipei, R.O.C 
SANT SONG CORP. 
4/FL., No.12, Lane 94, Tsao TEL 
Ti Wei, Shen Keng Hsiang, FAX 


Taipei, Hsien, Taiwan, R.O.C 
SUPREME ELECTRONICS CO., LTD. 


18/FL., No.67, Section 2, TEL 

Tun Hwa S.Road, 

Taipei, Taiwan, R.O.C FAX 
JAPAN 

TOMEN ELECTRONICS CORP. 


1-1, Uchisaiwa-Cho 2-Chome, TEL: 
Chiyoda-Ku, Tokyo, 100 Japan FAX: 


RIKEI 

Nichimen Bldg., TEL : 
2-2, Nakanojima 2-Chome, FAX : 
Kita-Ku, Osaka, 530 Japan 

ISECO 

26-3, Kitamagome 2-Chome, TEL: 
Ota-Ku, Tokyo, 143 Japan FAX : 
ADO 

7/FL., Sasage Bidg., TEL: 
4-6 Sotokanda 2-Chome, FAX: 


Chiyoda-Ku, Tokyo, 101 Japan 
MARUBUN 


8-1, Nihonbashi-Odenma-Cho, TEL: 


: 7970605 
: 3418363 


: 02-788-1991 
: 02-788-1996 


: 02-662-7829 
: 02-662-0781 


: 02-7023258/ 
7023278 
: 02-7063196 


03-3506-3654 
03-3506-3497 


06-201-2081 
06-222-1185 


03-3777-3611 
03-3777-3614 


03-3257-2600 
03-3251-9705 


03-3639-9897 


Chuo-Ku, Tokyo, 103 Japan FAX : 03-3661 -7433 
Communication Bank Bldg, FAX : 5442602 
49-51 bonham Strand SAMSUNG JAPAN - 
West, Hong Kong 17FL., Hamacho Center Bldg., TEL : 03-5641-9850 
2-31-1, Nihonbashi-Hamacho, FAX : 03-5641-9713 
DATAWORLD INTERNATIONAL LTD. Chuo-Ku, Tokyo, 103 Japan 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4-5/F1., TEL : 7862611 SINGAPORE 
1033, Yee Kuk Street, West, 203B Henderson Road, TEL : 2769997 
Kowloon, Hong Kong #12-08, Henderson Industrial Park, 
SYNTHESIS SYSTEMS DESIGN LTD. Singapore 0315 
(ASIC DESIGN HOUSE) BOSTEX ELECTRONICS PTE LTD. 
Unit 4,12/FL., Chai Wan Ind. City, TEL: 557-1102 219 Henderson Road, TEL : 3390713 
Phase 2, No.70, Wing Tai Road, FAX: 8892962 #10-01, Henderson industrial Park, 
Chai Wan, Hong Kong Singapore 0315 
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MARUBUN ELECTRONICS (S) PTE LTD. 

4 Shentor Way, TEL: 2238855 
#16-07, shing Kwan House, 

Singapore 0106 


SAMTEK SEMICONDUCTOR DEVICES (S) PTE LTD. 
80 Robinson Road, TEL: 2259177 
#16-01, Singapore 0106 


SOUTH WEST ELECTRONICS PTE LTD. 

No. 159 Sin Min Road, TEL: 5533118 
#04-03, Amtech Bldg., 

Singapore 2057 


YIC SINGAPORE PTE LTD. 

No. 159 Sin Min Road, TEL: 5524811 
#04-04, Amtech Bldg., 

Singapore 0257 


STM INTERNATIONAL (S) PTE LTD. 

No. 12 Prince Edward Road, TEL: 2265613 
#04-06, Besway Blidg., Podium 'B' 

Singapore 0207 


TURKEY 


INTER GROUP OF COMPANIES 
Hasircibasi Caddesi No. 55 TEL: 0216-349-9400 
81310 Kadikoy-Istanbul-Turkey FAX : 0216-349-9430-31 


THAILAND 


VUTIPONG ELECTRONICS CO., LTD. 
51-53 Pahurat Road (Banmoh) TEL: 662-226-6496/9 
Bangkok 10200, Thailand 


WESTECH ELECTRONICS PTE LTD. 

77/113 Ladprao Soi 3, TEL: 662-512-2751 
Ladyao, Jatujak 662-512-5427 
Bangkok 10900, Thiland 


CHINA 


CENTENNIAL ELECTRONICS LTD. 

(SHANGHAI OFFICE) 

Room 808, Area B, TEL: 021-4810697 
Yin Hai Comm. Bidg., FAX: 021-4824668 
250, Cao Xi Road, Xu Hui District, 

Shanghai, P.R.China 


CENTINNIAL ELECTRONICS LTD. 

(SHENZHEN OFFICE) 

Unit 10, 22/FL, Oriental Bidg., TEL: 0755-2284262 
39 Jianshe Road., Shenzhen, FAX: 0755-2282536 
Guangdong, China 


QINGHUA-SAMSUNG MICOM SOFTWARE HOUSE 


(DEPT OF ELECTRONICS) 
QingHua Yuan, TEL: 01-2594785 
Beijing China FAX: 01-2594176 


SUMAN ELECTRONIC PRODUTS CO. 

Room 117, Technology Trading Center TEL: 01-8421321 
No.37 Bai Shi Qiao Road FAX: 01-8421301 
Beijing, China 


SUMAN ELECTRONICS 
(TIANJIN OFFICE) 
No.203-205, HongQi Road., 
Nankai District, 

TianJin, China 


SUMAN ELECTRONICS 

(HANGZHOU OFFICE) 

No.27, Wen-San Road., TEL : 0571-8088584 
HangZhou City, China FAX: 0571-8073607 


SUMAN ELECTRONICS (NANJING OFFICE) 
No.8 Shitiao Xiang, Gulou, TEL: 025-3303500 


TEL: 022-3369292 
FAX : 022-3360775 


Nanjing FAX : 025-6637903 

SUMAN ELECTRONICS 

(XIAN OFFICE) 

No.106 Frengging Road., TEL: 029-4262014 

Xian, China FAX: 029-4262306 
KOREA 


SECHANG SEMICONDUCTOR CO., LTD. 

4/FL., Chung-Lim Bidg., TEL: 02-597-8121 
924-13, Bangbae 1-Dong, 055 1-84-3743 
Seocho-Ku, Seoul, Korea FAX: 02-525-9762 


SAMSUNG LIGHT-ELECTRONICS CO., LTD. 

4/FL., Room 2~3, TEL: 02-718-0045 
Electronicland Main Bidg., 02-718-9531~5 
16-9, Hankangro 3-Ka, FAX: 02-718-9536 
Yongsan-Ku, Seoul, Korea 


SINSUNG SEMICONDUCTOR CO., LTD. 

5/FL, Electronicland Bldg., TEL: 02-3272-9300 
1-1, Hankangro 3-Ka, FAX: 02-718-8534~5 
Yongsan-Ku, Seoul, Korea 


HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. 

3/FL., Sungwon Bidg., 119-3 TEL: 02-533-4123 
Samsung-Dong, Kangnam-Ku, FAX: 02-508-8558 
Seoul, Korea 


SAMTEK CORP. 
3-4/FL., Chungju Bldg., TEL: 02-3458-9000 
156-16, Samsung-Dong, FAX: 02-3458-9300 


Kangnam-ku, Seoul, Korea 


SUNIN TRADING CO., LTD. 

7/FL., Sunin Bldg., TEL: 02-702-1257~8 
16-8, Hankangro 2-Ka, FAX: 02-704-0997 
Yongsan-Ku, Seoul, Korea 


MUJIN ELECTRONICS CO., LTD. 

2/FL., Sambo Bldg., TEL: 02-783-4890 
132-2, Yeuido-Dong, FAX: 02-785-7661 
Youngdeungpo-Ku, Seoul, Korea 


GHILWON ELECTRONICS CO., LTD. 

6/FL., Namjung Bldg., TEL: 02-784-9966~7 
13-19, Yeuido-Dong, FAX: 02-784-9968 
Youngdeungpo-ku, Seoul, Korea 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


ARIZONA CANADA (Continued) 


ADDED VALUE 
7741 East Gray Road 
Suite 9 

Scottsdale, AZ 85260 


CALIFORNIA 


ADDED VALUE 

1582 Parkway Loop 
Unit G 

Tustin, CA 92680 
ADDED VALUE 

5752 Oberlin Drive 
Suite 105 

San Diego, CA 92121 
ALL AMERICAN 

369 Van Ness Way 
Unit 701 

Torrance, CA 90501 
ALL AMERICAN 
2360 Qume Drive, Suite C 
San Jose, CA 95131 
ALL AMERICAN 
5060 Shoreham Place 
Suite 200 

San Diego, CA 92122 
1.E.C. 

9940 Business Park Drive 
Suite 145 
Sacramento, CA 95827 
ITT Components 

18 Technology Drive 
Irvine, CA 92718 

ITT Components 
1580 Oakland Road 
Suite C102 

San Jose, CA 95131 
JACO 

1541 Parkway Loop 
Suite A 

Tustin, CA 92680 
JACO 

2282 Townsgate Road 
Suite 100 

Westlake Village, CA 91361 
JACO 

2880 Zanker Road 
Suite 202 

San Jose, CA 95134 


CANADA 
ACTIVE 
237 Hymus Boulevard 


Point Claire, Quebec H9R 5C7 


ACTIVE 

100 S.E. Marine Drive 
Vancouver, BC V5X 2S3 
ACTIVE 

100 Lombard Street 
Toronto, Ontario MSC 1M3 
ACTIVE 

5651 Ferrier Street 


Montreal, Quebec H4AP 1N1 


(602) 951-9788 
FAX: (602) 951-4182 


(714) 259-8258 
FAX: (714) 259-0828 


(619) 558-8890 
FAX: (619) 558-3018 


(800) 831-8300 
(213) 320-0240 
FAX: (213) 320-7207 


(408) 943-1200 
FAX: (408) 943-1393 


(619) 458-5850 
FAX: (619) 458-5866 


(916) 363-6030 
FAX: (916) 362-6926 


(714) 727-4001 
FAX: (714) 727-2109 


(408) 453-1404 
FAX: (408) 453-1407 


(714) 258-9003 
FAX: (714) 258-1909 


(805) 495-9998 
(800) 266-1282 
FAX: (805) 494-3864 


(408) 432-9290 
FAX: (408) 432-9298 


(514) 694-7710 
FAX: (514) 697-8112 


(604) 324-7500 
FAX: (604) 324-3100 


(416) 367-2911 
FAX: (416) 367-4706 


(514) 731-7441 
FAX: (514) 731-0129 


ACTIVE 


3220 5th Avenue, N.E. Bay 2 


Calgary, Alberta T2A 5N1 
ACTIVE 
106 King Edward St., E 


Winnepeg, Manitoba R3H ON8 


ACTIVE 
1350 Matheson Blvd, Unit 2 


Mississauga, Ontario L4W 4MI 


ACTIVE 

6029 103rd St. 

Edmonton, Alberta T6H 2H3 
ACTIVE 

1990 Blvd. Charest O. 
Ste-Foy, Quebec GiN 4K8 
ACTIVE 

1023 Merivale Road 
Ottawa, Ontario K1Z 6A6 
ACTIVE 

6080 Metropolitan East 
Montreal, Quebec H1S 1A9 


COLORADO 


ADDED VALUE 

4090 Youngfield 
Wheatridge, CO 80033 
1.E.C. 

420 East 58th Avenue 
Denver, CO 80216 
1.E.C. 
5750 North Logan Street 
Denver, CO 80216 


Q.P.S. 
14291 E. 4th Avenue 
Bidg. 7, Unit 208 


Aurora, CO 80011 


FLORIDA 


ALL AMERICAN 
16085 NW 52 Avenue 
Miami, FL 33014-9317 
ALL AMERICAN 
5009 Hiatus Road 
Sunrise, FL 33351 
JACO 

1060 Holland Drive 
Suite 3K 

Boca Raton, FL 33487 
RM ELECTRONICS 
§81 East St. Rte. 434 
Longwood, FL 32750 


ILLINOIS 


1.E.C. 

2200 N. Stronington Ave., 
Suite 210 

Hoffman Estates, IL 60195 
QPS 

101 E. Commerce Dr. 
Schaumburg, IL 60173 


(403) 235-5300 
FAX: (403) 248-0750 


(204) 786-3075 
FAX: (204) 783-8133 


(416) 238-8825 
FAX: (416) 238-2817 


(403) 438-5888 
FAX: (403) 434-0812 


(418) 682-5775 
FAX: (418)682-8303 


(613) 728-7900 
FAX: (613) 728-3586 


(514) 256-7538 
FAX: (514) 256-4890 


(303) 422-1701 
FAX: (303) 422-2529 


(303) 292-5537 
FAX: (303) 292-0114 


(303) 292-6121 
FAX: (303) 297-2053 


(303) 343-9260 
FAX: (303) 343-3051 


(305) 621-8282 
FAX: (305) 620-7831 


(800) 327-6237 
FAX: (305) 749-9229 


(407) 241-7943 
FAX: (407) 241-7950 


(407) 767-8005 
FAX: (407) 767-8165 


(708) 843-2040 
FAX: (708) 843-2320 


(708) 884-6620 
FAX: (708) 884-7573 
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ELECTRONICS 


731 


INDIANA 
RM ELECTRONICS 
1329 W. 96th Street 
Suite 10 
Indianapolis, IN 46260 


MARYLAND 
ALL AMERICAN 
14636 Rothgeb Dr. 
Rockville, MD 20850 
JACO 
Rivers Center 
10270 Old Columbia Road 
Columbia, MD 21046 


MASSACHUSETS 
ALL AMERICAN 
107 Audubon Road 
Suite 104 
Wakefield, MA 01880 


JACO 
1053 East Street. 
Tewksbury, MA 01876 


MICHIGAN 
RM ELECTRONICS 
4310 Roger B. Chaffee Drive 
Grand Rapids, MI 49508 


MINNESOTA 
ALL AMERICAN 
11409 Valley View Road 
Eden Prairie, MN 55344 


NEW YORK 
ALL AMERICAN 
711-2 Koehier Ave. 
Ronkonkoma, NY 11779 
CAM/RPC 
200 Buell Rd. 
Rochester, NY 14624 
JACO 
145 Oser Avenue 
Hauppauge, NY 11788 


NORTH CAROLINA 
JACO 
5206 Greens Dairy Road 
Raleigh, NC 27604 


OHIO 
CAM/RPC 
749 Miner Road 
Cleveland, OH 44143 
CAM/RPC 
733 H. Lakeview Plaza Rd. 
Worthington, OH 43085 


OREGON 
LE.c. 
6850 S.W. 105th Ave. 
Suite B 
Beaverton, Oregon 97005 


(317) 580-9999 
FAX: (317) 580-9615 


(301) 251-1205 
FAX: (301) 251-8574 


(410) 995-6620 
FAX: (410) 995-6032 


(617) 246-2300 
FAX: (617) 246-2305 


(508) 640-0010 
FAX: (508) 640-0755 


(616) 531-9300 
FAX: (616) 531-2990 


(612) 944-2151 
FAX: (612) 944-9803 


(516) 981-3935 
FAX: (516) 981-3947 


(716) 436-5070 
FAX: (716) 436-5093 


(516)-273-5500 
FAX: (516) 273-5506 


(919) 876-7767 
FAX: (919) 876-6964 


(216) 461-4700 
FAX: (216) 461-4329 


(614) 888-7777 
FAX: (614) 888-9779 


(503) 641-1690 
FAX: (503) 646-3737 


ELECTRONICS 


PENNSYLVANIA 
CAM/RPC 
620 Alpha Drive 
Pittsburgh, PA 15238 


TEXAS 
ALL AMERICAN 
1819 Firman Drive 
Suite 127 
Richardson, TX 75081 
JACO 
1209 N. Glenville Drive 
Richardson, TX 75081 
JACO 
10707 Corporate Drive 
Suite 124 
Stafford, TX 77477 
JACO 
2120-A Braker Lane 
Austin, TX 78758 


UTAH 
ADDED VALUE 
1836 Parkway Blvd. 


West Valley City, UT 84119 


ALL AMERICAN 

4455 South - 700 East 
Suite 301 

Salt Lake City, UT 84107 
1.E.C, 

2117 South 3600 West 
W. Valley City, UT 84119 


WASHINGTON 
1.E.C, 
1750 124th Avenue, N.E. 
Bellevue, WA 98005 


(412) 782-3770 
FAX: (412) 963-6210 


(214) 231-5300 
FAX: (214) 437-0353 


(214) 234-5565 
FAX: (214) 238-7066 
(713) 240-2255 

FAX: (713) 240-6988 


(512) 835-0220 
FAX: (512) 339-9252 


(801) 975-9500 
FAX: (801) 977-0245 


(801) 261-4210 
FAX: (801) 261-3885 


(801) 977-9750 
FAX: (802) 975-1207 


(206) 455-2727 
FAX: (206) 453-2963 
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SAMSUNG ELECTRONICS TAIWAN CO., LTD. 


30FL., NO.333 KEELUNG RD., 
SEC 1, TAIPEI, TAIWAN, R.0.C. 
TEL : 886-2-757-7292 

FAX : 886-2-757-7311 


SAMSUNG ASIA ae LIMITED 
80 ROBINSON ROAD, #20-01 

SINGAPORE 068898 

TEL : 65-535-2808 

FAX : 65-227-2792 


SAMSUNG ELECTRONICS CO., LTD. 
SHANGHAI OFFICE 

QF, SHANHAI INTERNATIONAL TRADE CENTRE 
NO.2200 YANAN(W) RD. 

SHANGHAI, P.R.C 200335 

TEL : 8621-6270-4168 

FAX : 8621-6275-2975 


SAMSUNG ELECTRONICS CO., LTD. 


SEMICONDUCTOR BUSINESS BEIJING OFFICE 


15FL., BRIGHT CHINA CHANG AN BLDG., 
NO.7, JIANGUOMEN, NEI AVENUE, 
BEIJING, CHINA 100005 

TEL : 8610-6510-1234(0) 

“FAX : 8610-6510-1545 


©1997 Samsung Electronics Printed in the Republic of Korea 


HEAD OFFICE 

8/11FL., SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
TEL : 2-727-7114 

FAX : 2-753-0967 


SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIVISION: 
15/16FL., SEVERANCE BLDG., 

84-11, 5-KA, NAMDAEMOON-RO, 
CHUNG-KU, SEOUL, KOREA 

TEL : 2-259-1114 

FAX : 2-259-2468 


SAMSUNG SEMICONDUCTOR INC. 
3655 NORTH FIRST STREET, 

SAN JOSE, CA 95134, U.S.A. 

TEL : 408-954-7000 

FAX : 408-954-7873 


SAMSUNG SEMICONDUCTOR EUROPE GMBH 
SAMSUNG HOUSE, 

AM KRONBERGER HANG 6, 

65824, SCHWALBACH/TS 

TEL : 49-6196-663300 

FAX : 49-6196-663311 


SAMSUNG SEMICONDUCTOR EUROPE LTD. 
GREAT WEST HOUSE 

GREAT WEST ROAD, BRENTFORD 

MIDDLESEX TW8 9DQ 

TEL : 181-380-7132 

FAX : 181-380-7220 


SAMSUNG ELECTRONICS JAPAN CO., LTD. 
HAMACHO CENTER BLDG., 

31-1, NIHONBASHI-HAMACHO, 2-CHOME, 

CHUO-KU, TOKYO 103, JAPAN 

TEL : 3-5641-9850 

FAX : 3-5641-9851 


SAMSUNG ELECTRONICS HONG KONG CO., LTD. 
65TH FL., CENTRAL PLAZA, 

18 HARBOUR ROAD, 

WANCHAI, HONG KONG 

TEL : 852-2862-6900 

FAX : 852-2866-1343 


